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= InLanp Beer. 104. . 








A veling -& Porter, Ltd., 


Rocresrer, Kent, 
and 72, Caxwon Street, Lonpow. 


STEAM ROLLERS. ROAD LOCOMOTIVES. 
STEAM CULTIVATING MACHINERY. 
STBAM WAGONS, TRACTORS. 

CEMENT-MAKING MACHINERY. — 6030 


A 3 Muniord, 1. 


CULVER STREET WORKS, COLCHESTER. 
On ADMIRALTY aNd WAk OFFIce Lists, 
ENGINES for Torpédo Boats, Yachts, Launches, 
BOILER FEED PUMPS. 
See_Advertisement, page 29, last week. 
PATENT WATER-TUBE BOILERS, 
AUTOMATIC FEED REGULATORS, 





And Auxiliary Machinery as supplied to the 
Admiralty. 17 


Two Motor-Generators, Weat- 
inghousé. Motor three-phase, 50 periods. 
Generator 500 volts. 
One A.C. Motor 300 HP., three-phase, 50 periods. 
One D.C. MOTOR or GENERATOR, 575 r.p.m., 
200 Kw., at 440/550 volts. 
One Two- 200 Kw. GENERATOR, 50 periods, 
2200 volts, but could be readily altered for other 


voltages. 
JENNINGS, 


_ West Walls, “Newcastle-on-Tyne, 6048 


M arine Steam Turbines 
(PARSONS PATENT). 5158 
JOHN SAMUEL WHITE & COMPANY, Lrp,. 
Shipbuilders and Milner Co 
asT Cowes, 1.W. 











Pate 
€0'8 HyarePaewmatic Ash Ejector. 
Great,saving of labour. No noise. No dust, No 
dirt. Ashes discharged 20 ft. clear of vessel.—Apply, 
F. J. TREWENT & PROCTOR, Lrp., Naval Archi- 
fects and reser 43, Billiter Bldgs., > Paes Bie 


London, B 
Q il EK ngines. 


P etter 
Manufactured by 3591 


PETTERS Limirkp, Engineers, Yeovil. 
See our Illustrated Advt. every alternate week. 


(craig & Donald, Ltd.,;Machine 
TOO 


MAKERS, touwetbire, near Glasgow. 


For class of Machine Tools see our Illustrated 
Ave rtisement every mae week, 1358 


Sheet Metal: tam gs or 


3 SHERRIB ENGINEERING. : sity 60. 
50, WELLINGTON STREET, GLasGcow 5433 














Qiteam Hammers (with: or 
without H 
"SHIPBULLDERS 2 2 Botanic Siac: 


TOGLS for 8! 
D AY is & PRIMROSE, Linirep, Leira, ibcroener. 


BR rett’s ‘Patent J jitter C. 
H 


ammers; Presses, Furnaces, 
be ver, Dorling ‘& Co., Tid 


‘COVENTRY 
“M-GLASS ‘RNGItES Sow AL RPOSES 
INDING, HAULIEG, AIR ECO PRESSING 
ING ENGINES; - 











anes e-—Klectric, Steam, 
u¥p APH ‘en HAND, 


A 30RGE suede O. «bs i 
a Molntewsit i) oP 





» Glasgow Railway 
Engineeriai POmpADy, | 
AN, G@ OW. 
anddy pre os. "eases a 8. we 
RAIL WAY CARRIAGH WAGON. & TRAMWAY 


w 
‘\"RIAGE & WAGON LE BOXES. also 
Dire Aetane AXLE 








W Tilers ‘Steel 


nbe 8 
i Water- se 


arrow & €o., Ltd. 

SHIPBUILDERS AND ENGINEERS, 
GLASGOW Sy of Ray Lonpon). 
SPEEDS TO 43 Mi N HOUR. 

PADDLES On SCREW. STHAMERS OF 


Exceptional Shallow Draught 
SELS PROPELLED BY STKAM 


Turbines or stenees 


Internal Combustion Engines. 





SPECIALISTS IN 
Drillers & Boring Machinery 
for Engine Works and Boiler Shops. 


DOLPHIN FOUNDRY, LEEDS. 4547 


oo Yachts, Launches or Bar, ges 


Built complete with Steam, Oil or Petrol 
Motors; or Machinery supplied. Od 3651 


VOSPRR & CO., Lrp., Broap Street, PoRTSMOUTH. 





ank Locomotives 
sae ~~ and Workmanship equal to 
n Line Locomotives. 
R. & W. HAWTHORN, LESLIE & CO., Lip., 
ENGINEERS, NEWCASTLE-oN-TyNR. | - 5699 


MULTITUBULAR AND 
(Sochran CROSS-TUBH TYPES. 
See page 6. 


Bee 
5734 


(ranes.—Steam and Electric. 


STEAM NAVVIES, GRAB CRANES, 
SHIPS DECK K MACHINBRY. 


_j ohn H. ayy eet Posted 


Dock Roap, BIRKENHEAD 
London Office :—i6, Victoria Street, 8.W. 








he Normen Thompson 
Fught Co., Ltd. diszo. i909.) 


CorrRacrors TO Tax ADMIRALTY, 
“THE FIRM WHO GAVE THE FLYING BOAT 
TO THH NAVY.” 
ALL BRITISH BUILT. 
6165 
Works :—MIppLetTor, Boeror, BreLanp. 
London Office :—Dewaxr Hovss, 11, Haymanxker. 
Telegrams—‘' Soaring, Bognor.” Telephones— Bogner 48. 
“Entifiyte, Charles, London.” Gerrard 7385 


- (jripoly = 
MACHINE BRBLTING 
[Drivize 


Ceererins. 


qieesttee” 





Seta Manvynorvnane 
Levis, & Tylor, Ltd, 


OARDIFY. 
MANCHESTER. 


5484 


Lonpon. Giaseow, * 


(Campbells & Hume: Pas ; 


oylées - Limited, 
ENGINEERS, IRLAM, MANCHESTER, 
FEED WATER HEATHRS, 
CALOR VAPORATORS, PE bed 
Pafents. 
KETT 
Merrill's Patent’ TWIN STRAINERS for Pump 


Suot 
SYPHONIA STRAM TRAPS, “RRDUCING VALVES 
High-Class GUNMETAL STHAM FITTINGS. 

ATER SOFTENING and FILTERING, 5723 


Y 8trow Patent 
b  anappben? 


Messrs, YARROW &.CO;, UNDERTAKE the: 
PRESSING and MACHINING of the s various ae parte 
of Yarrow Boilers, such asthe Steam 
Pockets, and ys ape for British cmd and borage 
Birms not ger, ae necessary facilities, 

0., Scorstoun, GLaseow, 





[[tubes, Iron and Steel. 
Edwin. Lewis & Sons, Ltd.., 


Wolverhampton. 
y | Yubes and [iittings, 
IRON AND : STEEL. 
sata and [ jovas, 
OSWALD S8T., GLASGOW, 
BROAD STRERT CHAMBERS, BIRMINGHAM ; 
and, LONDON OFFICE— 

Winchester Hovusr, Od BRoap Srreer, B.C. 
LONDON WAREHOUSE-167,U Pr. THAMESST., B.C, 
LIVERPOOL WARBHOUSE—63, PAanantse Sr, 
MANCHESTER WAREHOUSE—S, Deansaate. 
CARDIFF WAREHOUSE—132, Bure Sr. 
BIRMINGHAM WAREHOUSHES—Nitte Stfreer, 

SHEEPSsCoTR STREET, and 10, CoLESHILL STREET. 
See- Advertisement page 28, $701 
Tue Guascow RotiimeG Stock anp PLANT Works. 


urst; Nelson & Co., Ltd., 


ButldersofRAILWAY CARRIAGES, WAGONS 
ELECTRIC CARSand EVERY OTHER DESCRIPTION OF 
RAILWAY axp TRAMWAY ROLLING STOCK. 

Makers of Wires and Axes, Ratpway PLanr. 
ForGine, Smira Work, Iron AND Brass CasTines. 
Registered Office and Chief Works: Motherwell. 
Cardiff Office : Gordon Chambers, 31, Queen Street. 
London Office: 14, Leadenhait Street, B.C, 

See Illustrated Advt. in'alternate issues. Od 3382 


ubber Stamps, Stencils, 

Steel Punches, Brands, Wagés Boxes, Pay 

Checks, Automatic Numberers and Daters for 
Munition Factories, &c. 


Stencil Ink, all Colours, in Stock. 
ASH RUBBER STAMP CO.,, Lep., 
‘19x, Constitution Hill, Birmingham. 
Telephone—Central 788, Telegrams—‘ S1p4sH.” 


R. Heber Radford, Son « Squire, 
, ENGINEERING, [non 4ND STEEL Works, 
Established) Valuers, [over 50 years. 


ConsuLTINne ENGINEERS, nae, Anerrysoes 

axp Patent Acents. (Senior Partner, R. Heper 

ne ys Mem. Inst. Mecha: a 

Inst. Naval Architects, Me Stee! 

Inst., ——, Chartered Institute of Patent o—. 
5, Sv. James Row, SHEFFIELD. 

Telegrams ** Radford, Sheffield.”* - Telephone : “a. 


eparators 


UxHatsr “ST RAM 
YOURBINE Bg cOM- 
PRESSED &e. 
STRAM DRYER 
METALLIC PACKINGS. 


Prince ps & Co., 
3 FIELD. 5191 
& W. MacLellan, Limited,| 


rE. “OLUTHA WORKS, GLASaow. 
RAILWAY camxisahe pom WAGONS, 


OF EVERY DESCRIPTION. 
RAILWAY IRONWORK, BRIDGES, ROOFING, ke. 
* Chiet Offices ; 129, Trongate, Giasgow.. Od 664i, 
Registered Offices: 1084,’Cannion’8t., London, B.C; 
-> », OHANTIBRS| “& ATELIERS veh 
A ugustin - ormand: « 
67, rue de (rrance) HAVRE 


rance.) 
—_— 














oon ron, 
Iron and 











( \ Bago 
Destroyers, Torpedo: Boats, Yachts and Fast: Boats. 
Submarine and Submersible 


ng. 


Boats. 
BORBAED S Patent ae per Coal or on ’ 
Heati Diesel Oil Wugines. 


YARROW & ( LrD., 
john ellamy [| imited; 
MILLWALL, LONDON, BR. 

GENERAL ConsTRUCTIONAL ENGINEERS, 12316. 


Boilers,Tanks & Mooring Buoys 
STimis, Perron TAanxs, AIR Room ers, STREL 
CurmyNeys, Riverrep Stream and VeNTILATING, 
Press, Hoppers, Sprecian Work, Repairs. oF’ 

ALL KINDS. , 


RAILWAY CARRIAGES, ELECTRIC OARS, &cs 


am Nelson & (Ce; TL 


Tue Graseow Roiiane Srock anp PLAN? baby 
MOTHERWELL. 


Matthew p= & Co L*: 


Levuyrorp Works, Dumbarton: 064 
__ See Pull Page Advt. page 58, July #7. 


Hes "Wrightson & c 


LIMITED, 








& Challed- 


See Advertisement page 33, Aug 3. 


Taylor 


G witches and ~ 
C rossings. 
T. SUMMERSON & SONS, LIM(TRD, . 
DaRBioveros, 6440 


Wilkinson & Song 


« KBIGHL are OPEN to UNDERT. 
SPUR GEAR CU 


im, to 14 in. ,and up 
to 6 ft. diam. Also = castiwas oP oars 
Rebber sa ds cebs a= 


8 
Hose “3.50 


: 








GUTTA PBRCHA & RUBBER, cine, x 
Toronto. - ~~  Opnhdal oe 


Vas Engines, Suction. Plante, 


and Reporte, 
rg Hes 


ee tad 


4) 











~ Teer abl Sheol 
Pubes. and ad Pittings, 


5335 * 


dipemeren | The- Soottiah Tube Co,-Etd., 


‘fixan Ovnice: 34, Robertson Street, Giangiw: ’ 








N= Chicago Automatics, 


Three Sizes, Delivery from Stock, +} 
NEW CAPSTANS, 1} in. shrhagh thy wire agit 


- {JOHN MACNAB, Mage Seamer, tos. 
: ~ pels Wo: s 18 Hyde.” ee om 





























rpthe Manchester alone Users’ 


For the Prevention of athe 
the omg % 77 ere 


= and Liabilities paid ta case of Explosions. - Engines 
es we c 
= Botlers inspected during construction. 5884 


25 REWARD, 





on 14th July, 1917, a|*4z 


ost 

1 ARCEL containing two small walnat-wood 
Boxes tite with steel block marked C, B. 
JOHANSSON, UEskilstuna.— ulars to be P, 
anp UO., 128, Goswell Road, png _H 


niversity of Birmingham. 
DEPARTMENT OF MBTALLURGY. 





Pee -TaOR AS TURNER, M.8c., A.R.S.M., 


Leorurer In METALLOGRAPHY—(Vacant). 
As eles Lecrurere axp DeMONSTRATOR— 


M. JON HS, M.8c 
me course of ‘stud covers three years, and leads 
There are 


to the degree of B.Sc. in Metallur, 

separate courses for Metallurgists and Metallurgical 

Chemists. Special attention is devoted to Iron and 

Steel ; Copper, Brass and Local Industries; and to 

preparation for Colonial and Foreign poste. 
esearch and other Scholarships. 


ee LD a. MORLEY, Hat 
retarv. 


[J aiversity of Sstchecten': 


FACULTY OF SCIENCB. 


DEPARTMENTS OF CIVIL, MBCHANICAL 
AND BLUCTRICAL B ENGINEERING. 


Fall particulars of the ne Courses will be forwarded 
on scare oe to the REGISTRAR. 

The SESSION COMMENCES on 
ocTopan. 


Qoutir- Western Polytechnic 
INSTITUTE, CHELSRA, 8.W. 3. 


UNIVERSITY ami TECHNICAL DAY and 
BVENING COURSES in MEOHANICAL and 
ELECTRICAL ENGINEERING commence 2th 
September, 1917. 


Scholarship 
Tea a.m. 

Apprenticeship Scheme for Engineers. 

Prospectus on application to the SECRETARY 
(Room 24). 

Telephone: 899 Western. 


UNIVERSITY OF DURHAM. 


rmstrong College, 
NEWCASTLE-U PON-TXNE. 


ae 


Patnotpear—W. H. HADOW, M.A., D.Mus., J.P. 





the 4TH 
H 





Examination, 17th September, 


H 451 





SESSION 1917-18. 
COMMENCING 24th SEPTEMBER, 1917. 


Departments of MecHanicaL, Marine, Civit and 
BuLecrricaL ENGINEERING, NAVAL ARCHITECTURE, 
Minire, METALLURGY, AGRICULTURE, and of Pur 
Science, Arts and ComMERCE, 

Full particulars may be obtained on application to- 

¥. H, PRUEN, M.A., Secretary. 

Armstrong College, Newcastie-upon-Tyne. 6156 

(ype AND TECHNICAL OPTICS, 


N orth am p ton Polytechnic, 
INSTI wat) tT. JOHN oy. woo. B.C, 
ENGINHBRING DAY CO 
ull Day Courses in the T 
Chil Mechanieal and 


commence on Mopday, 
Courses in Civil and 
olude 


include Bp 


Seth ana oun Genter 1917, These Coarses in- 
clade periods spent in commercial wor! and 
extend ox. four seen They = a ~ 
degree in Engineering at the gene, 

London, Fees, £15 or dit per annum. 





let 


and lecture 
(ae oe will be “Oitered in 


lars as to fees, dates, 
cab Seabiabenn sh: the Lovtsinte os sy enmineen 
R. MULLIN@UX WALMSLEY, D.S8c., Saeed Po 


in! 





C.E.and all 
pret pew yg eae 
CARDIDATIG perce 7 


: ineering 
. 3.1 MH San. PREPARES 
uccemes, Including ng the Baylin Prise. 


Saat Victoria SW Westminster one W. tel “Tel. 
ror, Particulars Partioulars of ‘Course of | PUNE we 


NDBENOB, 





BURMAU," 25, O14 Oak iheraa amin 


sae and A.MILM.E.|S: == 





| 


BERING eat with E 














| for “the ah ee of 


w SENIOR LECTURER. in 
MECHANICAL HNGINMBRING and MATHER. 
MATICS to act temporarily as Head of the} 
M Engineering ot gin en : 
Applicants D crag have workshop experience 
and a Be wegen Fed engineering practice 

of conducting testing work. 
Also St SuNIO ~_LACTURER in OH BMISTRY and 
pe ee to act temporarily as Head of the 


testing work. 


‘or military service 


A must have had works experience and a 
483 one es Aan chemical practice, and must 
a 


eanate ceataates ine 
"falar asbord = ppeteeatinne and experience, 
THE t CIPAL, — 


South Wales. 
COUNTY BOROUGH OF WEST HARTLEPOOL. 


TECHNICAL © COLLEGE. 


A Saistant Teacher (ineli ible 


for poe yd Bani es REQUIRED 
— and Marine Bngineering Daan 
pa oa tg Mari and teaching experience 
rable 


2150 per annum. 
we seal nogth may be obtained from the 
plications, together with two 
castieoaelals, to be = in before the 15th August, 


1917, 
3..G. TAYLOR, Secretary. 
Education Offices, 
West Hartlepool. H 407 


MUNICIPAL TECHNICAL SCHOOL, 
BLACKBURN. 








ecturer Required in 
MECHANICAL ENGINEERING, to com- 
mence duties about 17th September, 1917. 
Salary £160 to £200 per annum, according to 
ee and experience. 
lications should be sent before Au 
oe Brive 1, ee me nas we 
w urt 
5 W. A. WittPPLE H 421 
Director of Education. 


UNIVERSITY COLLEGE OF SOUTH WALES 
AND MONMOUTHSHIRE 
(Coleg Prifath Deheudir Cymru A Mynwy.) 


r['emporary ; Lecturer in 
INBERING REQUIRED. Salary at 
the rate of £200 per'annum. Appointment and, 
duties to commence on October Ist, 1917. 

Cand must bold a University Degree or ite 
equivalent, and possess satisfactory qualifications 
for taking entire charge of afl Genes in the Engi- 
neering Department for First-Year Students. 
Further particulars may be obtained from the 

und ed, D. J, A, BROWN, 

Registrar. 


it 20th to 
-R.S., front 








University College, 
Catha: 


Jaly 90,1017. Beet 
DORSET COUNTY COUNCIL EDUCATION 
COMMITTEE. 





WBYMOUTH SCHOOL OF ENGINEERING. 


A pplications are Invited for 
the Post of ASSISTANT MASTER for After- 
noon Classes at the above-mentioned School, which 
will be opened in September next. Qualifications 
in Biementary 

Commencing 


1 Draughtsman em 
hours can be found witha toleans 
, on Forms to be obtained from 
the sadtignea, must be sent in not later than the 
16th August, 1917. 
CLEMENT G. BONE, 


County Offices, H48 
8th August, 1917. Dorchester. 





LEYTON HIGHER EDUPATION COMMITTER, 


ENGINEERING AND * TRADE SCHOOL. 
acer Mr. A. W. ares se (Bng.), 
0.8., Assoe. M.I.Mec 


plications are Invited for 
following a, tie a pS i 

(1) Assistant Master, to teach A 
and Machine Dra 


Drawing. 
cy Se er A 
at Siege ee Tee 


peat ae. oO » be samwenes 


arenes tostaens. oolneap exveloge to Dia toh. DEMP BY, aed 


Firta of En ae and |= 











Accountant, Peat 


ys eee ted 


Cra 





ere oo ience, to 
giecering’ Firm in "Misano a be rs 


Brermecrixa 


combined with | ¢4 








- - my 
anted Shop Managbr. “with: 
bee a on manufacture of. 
Elegtrica lities for mah 

with tachiatenh odtiocion cathe Hb sey tn md 
solecha}, Givepeiinenate: tasted einen Gaieoeee 
ve references, 

“ one em on Government pete will be 
to your nearest EMPLOYMENT 

BXCE mentioning this Journal ant 


een 


oa 





Wous prin gt Required, te = 


* Fer Government controlled 
works. 
previous God opening experience in ees men 
and ar sound knowledge of modern boiler shop 
practice. Commencing ry £300... Could take 
financial interest in Company after proving satis- 
factory if desired. — Address, H 465, of 





orks Manager.—A really 


; capable MAN, with sound engineering 
fag and experience in works administration, 
is Sram Joel a Ya om of a large acvophaes 


eer Aare plicants need not neces- 
sarily have had | otis 


in aeronautical 
engineering. Noone on Government work 


or eS eeident’, more than 10 miles away need apply.— 
Write, stating salary required, to H 412, Offices of 
ENGINEERING. : 
First: class Experienced 
BSTIMATOK WANTED by Government 
controlled works making large and os engines, 
repetition and 1 work; man with thorough 
knowledge of machining, fitting and 
ndries, &c., who could organize and control a 
ee dealing with rate-fixing, progress and 
demonstration. Only men thorou: iy experienced 
need apply. Permanent m to suitable man. 
State age, experience and salary required. No one 
already employed on Governments work will be 


e .— Appl: pearest EMPLOYMENT 
ufonanan. oe this Journal and H 29. 


Sirereke (Head) Required 


in a London Electric Generating Station ; 

in modern. y= agg, tores, and 

peel ry aay of card index s orks hours, 

good wages to suitable man. ~ Write, stating experi- 
ence and wages required E., care of J. 

Vickers & Co., Ltd., 5, Nicholas Lane,E C0. 4. 11458 


Capable Working Engineer 
ANTED to take charge of heating apparatus, 
mee 8 and other machinery at Hospital. 130 beds 
8 aokdle rs. z State full A weyers th ean testi- 
monials an —_ te, before August 
. te SEC £ BTARY, WARNEFORD Hosritat, 
475 


mington. 
Wanted, by Electrical En-| requ 
Firm. in. Midlands on im t 


Mewccmaiion work, a YOUNG “5 of good 
pera ae for stearanees seta $ m Pure! sing 
partment. revious not essen 

preference given to one who has gene teehnical 
engineering education, Young man 

from army or navy, or unfit for service Sooke suit. 
No person already ve on Government work 
will be en ey your nearest. EMPLOY- 
int _ E ANG mentioning this Journal and 


Dp 2zghtemen Wanted, thor- 
oe hly Som gag no — blast furans and 
wi 

reauieed. spl wheh: us iierty. "Ro one already 

















for man of personality with | 











oxdvateent x 
ca. e Are bas 
machinery, steel structures « = 
largical Sppleneet and supervising construc ‘ion of | 
same. o one already em on Sow al ment! 
work will be —A Be” 
, ence, to your nearest ipioy 1 = 
ANGE, mentioning this Journaland H 


W anted, ace over: 


31 or otherwise exempt, for arrancement 
and detail work for eering Works in Liverpool 
district. War work. No one a ly emp): yed on 
Government work will be engaged—Apply. : stat! 

e, and ex mee. to your nearest me 
EXCHANGE, this 
Journal anda H 476. 


anted, by Engincering 
Firm sina Government. control, ASS 
TANT DRAUGHTSMAN, having genera 
neering experience. Knowledge of- jig-making.@ 
recom me —— =o employed on 
ment work w —/ 
apd when at lime, 


wont , experience t liberty, * 
H 463. Ofices of GINEEBING, t 


‘Wanted, Good Practical Man, 


to take charge of small works man. factur- 
ing insulating. material. Must not be eligible for 
milita tary service.—Address, H 486, Offices of 
Bye@inecrine. 


anted, Foundry -Man ager 

for large Engineering Works in Midlands, 
thoroughly experienced green, dry sand and loam, 
State age, experience and salary required. No one 
on Government work will be pois d.—Apply your 
gy SESLOSUESE EXCHANGE, we 


Wanted, Immediately, Ex- 


pertenced MAN, having thorough know- 
leige of large engineers’ werks department, for 
purchasing plates, angles and sectiona) material 
generally. uired to indents and place 
nquiries and orders with largest and best mant- 
facturers and merchants. Good salary to first-class 
man.— Address, stating ns oe experienced and salary 
required, H 442. Offices of ENGINEERING. 


anted, Foreman over 50 
Machines and Lathes, and medium; 

capable of et maximum nes State is 3 
present “em oe ween. e 
GE wy 





mentioning 

















man on Government work 
sank nearest EMPLOYMENT EXC 
ing thie Journal and G 665 


Large Firm of Engineers, 


in ae Midlands, have an OPENING for 
YOUTH of good education as premium pupil, the 
course to include both works and drawing office.— 
Address, 4359 of ENGINEERING 











G t work will 
Apply. your nearest HMPLOYM ant Bac Non 1B, 


DPrueht ghtsman (Mechanical), 
and, Toolwork preferred 

WANTED by y Midland firm manufacturing ball and 
‘or aircraft and a 


already en Government work ‘can 
Application in the first instance’ Shout’ 
your nearest EMPLOYMENT HXCHANGE, men- 
tioning this Paper and No. A8390. H 


Ppranghtsmen Required, used 
to motor work and ‘internal combustion 
engines. sesetarenea ties or suitable applicants. No 


vernment work need a . 
ts | Seale wap — 
nearest 


nearest i PLOYMENT nl 


ent | Woting No. A 








217 | ferably aeroplane 


SITUATIONS WANTED. 


p, | W ones Manager, 16 Years’ 


experience internal combustion engines, 

cies toueen thod of pr ction and cont 
arge staffs, ood recommendations ; ; disengaged 

ddress, H 487, Offices of ENGINEERING. 


=| Fmgincer ( (33), M.I.Mech. E., 


M.Inst.P.T. POST General or Works 
Manager, or actemune either in large works, pre 
factory, Sound engineeri 
tratming, experienced in works administration ai 
general management —H 477, Offices of EnGin KERING 


Private Secretary and Com- 
mercial Assistant eneral Manager of 

sagincest firm SEEKS better POSITION. 
Fu 8 uaifsed, ae years’ experience.— Address, 
GINEERING. 

















earset| J )Faughtoman (Permanent or 


in London. State full particular. a slready 

ar on Government work wi 
BMPLOYM ar Exc 
Journal and H 








GH, | Willing 


hanged Soldier Desires 


of French, Italian, 

ussian and Spanish. 

Well upin buliding construction, office routine, &e, 

ng Age 33.—Address, H 40, Offices 
IREERING 





ae em ytgant H Leadi 
— One or Two a WANT 
Must had f 


Zork Wil be magnet, eee 








lass DESIRES. SNGAGEMENT.. 





dvertiser (25), C iii, and 


to do work of national im portance, 
ng student 


at Biralaghats Us University for ot 
——, En- 


holding . pesponsit le 
wana: re me mama ame 
in Aero and Sea; ne and 


= =. Wide expe 
Capable organiser. -— <dress, 
Hi 467, Ofices af BxonreeRixe. 


roduction En igineer and 1 Pros 


peed aceinne caains GAGBED, i 
~ cnt sn 








a 











L535 | ei est 


w- 
or 


Aus. 10, 1917.] 


ENGINEERING. 


ae 
o/ 








THE VAMMA POWER STATION, 
NORWAY. 


We are indebted to Mr. B. Thoms, the director 
of the Vamma Fosse Kompagni, for the following 
interesting account of the large Vamma power 
station on the Glommen River, Norway. The 
plant installed at this station is now being 
further increased so as to raise the maximum 
output from the present value of 36,000 h.p. up to 
60,000 h.p., a figure which is capable of still further 
expansion. The Glommen River, from which the 
station derives its water supply, is the natural 
source of electric energy for the south-eastern 
districts of Norway, having a larger flow than any 
other Norwegian river. It has a length of about 
310 miles and its catchment area amounts to 16,100 
sq. miles, or one-eighth of the total area of Norway. 
Rising in the Dovre Mountains, the Glommen falls 
rapidly in its lower reaches between QOieren and 
Frederiksstad. There are few lakes or other 
natural regulators on the lower course of the river | 
and none on the upper, so that the discharge varies | 
greatly at different times of the year. At| 
Aarnés the Glommen receives the Gudbrandsdals- 
laagen, coming from the high mountain of Jotun- 
heimen, and passing through the lake Mjésen, the | 
largest lake in Norway, covering an area of 140 sq. 
miles. The Mjésen Lake forms a natural reservoir of 


but this, we understand, is no longer the case. The 


demand for electric energy increased, and the 
Kykkelsrud Falls were next exploited. Actual 


operation here was commenced on March 15, 1907, | 


supplying three-phase current at 50,000 volts, the 
highest voltage so far in operation in Europe. By 
degrees it became necessary to increase the capacity 
of the Kykkelsrud power station, which now 
possesses plant capable of exploiting 240 cub. m. 
of water per second and developing 46,000 h.p. 

In the year 1912 it became evident that the 
energy available at Hafslund and Kykkelsrud 
would no longer suffice, and the Hafslund concern 


therefore secured the control of the Vamma Fosse | 


Kompagni. This latter company commenced opera- 
tions in 1907, but up to 1912 little or nothing had 
been done towards developing the 60,000 h.p. 
available at the site. Consequent to the transfer 
of the concession just mentioned, the Vamma power 
station has become the third hydro-electric station 
which supplies energy to the district round Frede- 
riksstad, Christiania, Lillestrém and Slemmestad. 
The Vamma power station in its first phase com- 
menced operations in 1915. This third station 


brings the aggregate capital invested in the power | 
stations and distribution systems to a total of| 


2,380,0000. 
The Vamma power station is located at the 
Vamma Fall, on the Glommen, about 6} km. below 





capable at need of passing 4,000 cub. m. per second. 
Photographic views of these regulating weirs are 
reproduced in Figs. 8 and 9, on page 138, and 
another view showing the reservoir at about top 
level is given in Fig. 10, page 150. 

The dam, along its entire length, from the 
northern shore to where it adjoins the flood-water 
outlet, has its crest at a level of 59 m. above that 
of the sea. Its greatest height is 38 m. and its 
greatest breadth at the bottom is 27 m. The 
breadth at the crown varies from 4.40 m. to 7.60 m. 
for the different profiles. It rests everywhere on 
solid rock. The dam is wholly of concrete, which 
in the most exposed parts is a 1:3:5 mixture. 
Elsewhere the mixture is 1:4:6. The water face 
is rendered with a layer of 1 to 2 cement mortar, 
painted subsequently with waterproofing washes. 
|The down-stream slope is faced with granite. The 
dam has been most carefully drained throughout. 

The 15 intakes to the turbines are spaced at 
10 m. centres, and there is in addition a smaller 
intake at the north end of the station which supplies 
the turbine driving an auxiliary set and the inde- 
pendent excitation plant. Each supply pipe is 
fitted at its upper end with a sluice valve, 4.5 m. 
|in diameter. These valves are shown in position in 
| Fig. 2, Plate XV, and to a larger scale in Figs. 5 


‘and 6. In front of these there are screens (see 








great capacity, and it serves as such for some com- 
paratively recent power installations, being capable | 


of holding 800,000,000 cub. m. of water, which can | 


be drawn on during the months of low discharge— 
December to March. The existence-of this lake on 
its tributary makes it possible to secure a certain 
minimum flow in the lower Glommen during these 
winter months. This minimum amounts to 200 
cub. m. per second, whereas the natural volume of 
water in this part of the river, prior to the regulation 


of the Mjésen Lake, fell in certain dry seasons to as | 


little as 90 cub. m. per second. On the other hand, 
the maximum discharge during floods rose at times 
to as much as 4,000 cub. m. per second, and the 
river is consequently somewhat difficult to exploit. 

The most important falls on the Glommen are 
below Oiren, where it forms the falls of Mérkfoss, 
Solbergfoss, Fossumfoss, the Kykkelsrud Falls, the 
Vamma Falls and the Sarpsfoss. The districts on 
the east side of the Christiania firth, from Frederiks- 
stad to Christiania, have thus plenty of water 
power within a comparatively short distance, and 
when, in the nineties, electric power transmission 


began to gain ground, the Glommen Falls were | 


some of the first to be exploited in the service of 
industry. The Hafslund concern was formed for 
the exploitation of the Sarpsfoss, and by degrees 
several industrial concerns sprang up, a carbide 
factory, the Norwegian Electric Metal Industry, 
started by Dr. Gustaf de Laval for the electric 
extraction of zinc, &c., and by degrees the Hafslund 
power station was enlarged so as to have a capacity 
of 25,000 h.p. The Schuckert Electric Company was 
at one time much interested in the Hafslund concern, 


Fie. 7. Screens tn Front or TuRBINE INTAKES. 


Kykkelsrud and about 32 km. above the Sarpsfoss. 
The fall, with a regulated volume of water of 
220 cub. m. per second, has a head of 27 m., being 
the aggregate due to the following falls and rapids : 
the Vammafoss, the Skabbefoss, the Upper and | 


Fig. 7, annexed) fitted with electric heating appli- 
ances to prevent the adherence of ice, based upon 
experiments made at Kykkelsrud. From the intakes 
in the dam the supply pipes, 4.2 m. in diameter, are 
carried in an § curve along the down-stream side of 


| Lower Helifoss, the Vrangfoss, the Alvimfoss and | the dam to the power station. They are embedded 
'the Erteris Rapids. None of these falls has|in solid concrete at upper and lower ends, and are 
previously been exploited for any purpose, with the supported intermediately on two saddles. Suitable 
‘exception of a mill on the left side of the Vamma_| provision is made for expansions and contractions 
Fall in bygone days. jarising from temperature changes. The drainage 
The arrangements in connection with the Vamma | outlets for laying dry the intake sluices are carried 
power station are as follow :—Across the Glommen, | down to contour 28 m. on the western side, and 
at the top of the Vamma Fall, a concrete dam has | consist of openings, 2.7 m. wide and 8 m. high, which 
| been constructed, 280 m. lung, the central portion | on the up-stream side can be closed by two gates, 
of which, over a length of 160 m., has 15 intake| the one above the other. These are mancuvred 
openings leading to the sluice valves fitted to the | by winches, placed on a bridge across the crest of 
upper ends of the turbine supply pipes. These | the dam. 
valves can be laid dry when access is desired to the; The power station is at present built for six 
sluices by means of Jarge drains provided to this end. | turbines of 12,00Q h.p. each and two excitation 
As shown in Figs. 1 and 2, Plate XV, the) turbines; three turbines of 12,000 h.p. and one 
power station is situated at the down-stream toe/| auxiliary turbine of 500 h.p. are in use, and two 
of the dam, to which it is parallel throughout | additional 12,000-h.p. turbines are being installed. 
its length. It has been designed to accommodate | In future developments the power station can be 
15 main generating units. The transformer house | carried further along the dam. The building for 
is situated to the north of the station, with which | instruments, transformers, &., makes a right angle 
it makes a right angle (see Fig. 1). The by-pass|with the axis of the power station. Both are 
for surplus water is situated to the south of the | clearly shown in Fig. 11, page 150, which represents 
power station, and consists of a weir with a total the station in its first stage of development. In 
length of about 100 metres, part of which, as/| the central portion between the two buildings are 


indicated in Fig. 1, is occupied by two roller weirs, 
respectively 20 m. and 28 m. long, which are used 
to regulate the top water-level in the reservoir. 
An additional fixed overflow weir with its crest at 
a somewhat higher level is also provided, and with 


workshops, store-rooms and offices. There will be 
no difficulty in extending them longitudinally when 
ithe necessity arises. The buildings are built 
entirely of concrete, with ferro-concrete roofs. 

As the water-level outside the power station 
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varies from contour 25.5 m. in the winter to contour 
33.3 at the highest flood-level, it has been necessary, 
in order to avoid too great a length of draught tube 
at lowest water-level, to place the machinery so low 
that the floor of the machinery hall lies at 2.3 m. 
and the basement floor of the power station 6.3 m. 
below highest water-level. The lower portion of 
the power station therefore had to be built with a 
special view to its being watertight. This section 
was accordingly built of a very rich concrete, 
which required no rendering to make it practically 
impervious, and care has been taken that the lower 





Company and the Myren Company. On trial under 
load the efficiency was found to be from 85 per cent. | 
to 87 per cent. With a head of 26 m. they are 
intended to develop 12,000 h.p., the speed being 
214 revolutions per minute. The only controlling 
valves provided are those at the top of the intake 
pipes. These valves are, as indicated in Figs. 5. 
and 6, Plate XV, operated by oil supplied under . 
a pressure of 15 atmospheres, and are controlled 
electrically from the machinery hall. 

The generators are each rated at 12,000 kv.a. 
They are direct coupled to the turbines and to an 


into the open. The station switchboard is placed 
at the end wall of the machinery hall, at a height 
of 8 m. above floor-level. All the usual measuring 
instruments are installed, and in addition there is 
a current-changing system, so that all the generators 
of the station can be worked in three groups 
entirely independent of each other. 

All the long-distance controls and all the station 
motors are operated with three-phase current, which 
is also used for lighting the station. In this way 
the use of continuous-current motors, with their 
accessories, is avoided. The energy is transmitted 





portion has been well drained. The results have 
even surpassed expectation, the structure having 
proved almost absolutely watertight. The drain 
water from the lower part of the power station and 
from the main dam, as far as the portion lying behind 
the power station is concerned, is collected in two 
sumps, to which also the water from the packing- 
boxes of the turbines, &c., is led, and the experience 
during two summers has shown that it is only 
necessary to work the drainage pump intermittently 
for short periods of time. There are two of these 
drainage pumps, one of which forms a reserve. 
They have 10-in. inlets and outlets. 

The turbines are constructed as double Francis 
turbines with horizontal shafts, and they have been 
supplied by two Norwegian works—the Kvirner 














Fic. 9. Rotter REGULATING WEIRS. 


exciter on the opposite side. Provision is also made | 





from the generators by means of bright copper bars 








for independent excitation should the need arise.|laid in a gallery, which (as shown in Fig. 3, 
The generators are entirely cased in, and the rotor | Plate XV), extends along one side of the power 
is fitted with ventilation fans. The rotor draws the| station and underneath the workshops to the 
air either direct from the open, or if the weather is | instrument house. The mains from each generator 
| damp the outside air is mixed with warm dry air|lie on a separate shelf, divided by fireproof parti- 
| from the machinery hall. Each generator has its | tions from the bars of the other generators. 

|own air conduit. The heated air is forced into the| In the instrument house (of which a cross-section 
basement below the machinery hall (see Fig. 3, is reproduced in Fig. 4, Plate XV) is a small compart- 
Plate XV), and from there it is distributed through | ment for the 5,000-volt installation of the generators. 
different channels, either for the heating of the | On account of the large energy units no oil switches 
entire power station and instrument house, or the| have been installed for the 5,000-volt circuits, the 
inspection tunnels of the dam, or it may also be| parallel coupling taking place on the 50,000-volt 
sent up to the crest of the dam for heating the| side. The instrument equipment of each generator 








oil-pressure installations of the throttle valves,| therefore only comprises the necessary knife-switches 
or alternatively the air may be discharged directly | and current and voltage transformers, and for each 
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generator there is a sur-voltage protection, con- 
sisting of horns in star-triangular coupling with oil 
resistances. 

From the 5,000-volt compartment the conductors 
proceed direct to the transformers, which are placed 
in an adjoining room. The transformers are each 
rated at 12,000 kv.a., transforming the three-phase 
current from 5,000 up to 50,000 volts. They are oil- 
cooled, the heated oil, by means of pumps, circu- 
lating through spiral tubes located in cooling tanks 
sunk in the floor (see Fig. 4, Plate XV). Two trans- 
formers form a group, the cooling installations of 
which can be coupled together, and the cooling 
arrangements of a pair form a mutual reserve for 
each other. On the second floor there are cells for all 
the oil switches, for the transformers and for the five 
outgoing 50,000-volt long-distance lines. The oil 
switches are all arranged for long-distance control 
and are provided with automatic release gear. , In 
the third story the 50,000-volt bus-bars are located, 
and these can be divided up in three groups, so 
that the power supply to Kykkelsrud and on to 
Christiania can be regulated entirely independently 
of the supply to Hafslund and Fredericksstad. In 
the fourth story are installed all the 50,000-volt 
sur-voltage protection appliances, and these consist 
of three horns, each with its own oil resistance for 
each long-distance line, and six horns, star-triangu- 
lar, coupled with the requisite oil resistances for 
each transformer 12,000 kv.a. 

It should be noticed that in projecting the instru- 
ment installations it. was decided to make the 
arrangements as open as possible, and only to install 
the apparatus actually incurring a risk of fire, the 
oil-current switches, in fireproof cells. 

As insulation ‘“repelite”’ has been used every- 
where, there are no porcelain insulators in the whole 
establishment. As conductors for the 50,000-volt 
lines, brass tubes, 30 mm. and 20 mm. diameter, and 
1 mm. thick, have been used, and where the strength 
of the current exceeds 150 amperes copper tubes, 
30 mm. diameter, 1 mm. thick, have been adopted. 
The bus-bars are made of 1}-in. ordinary iron tubes, 
with a brass coating, 1 mm. thick. All connections, 
both between the tubes mutually and between the 
latter and the apparatus are made with conical 
screw couplings. The electric plant and instru- 
ments have been supplied by a German firm, but 
the design and the erection of this important 
undertaking have been carried out by the company’s 
staff of engineers, &c. 





THE RAILWAY PROBLEM. 
No. Il.—BRITISH — DURING THE 
AR. 


Ir we were to be asked to indicate what in our 
opinion has been the outstanding feature of railway 
operation during the war, when the railways have 
been under State control, we should refer to the 
fact that the “emergency” in connection with 
which the railways were taken over by the Govern- 
ment has been fully and efficiently met. Whether 
it would have been as well or better met by the 
railway companies acting independently of each 
other need not be discussed. It must be obvious 
that at a time when the State is by far the largest 
user of the railways it must be of great advantage 
to the State to have possession of them. This was 
recognised as long ago as 1871, when, in the Regu- 
lation of the Forces Act (34 and 35 Vic., c. 86) it 
was provided that “When Her Majesty, by Order 
in Council, declares that an emergency has arisen 
in which it is expedient for the public service that 
Her Majesty’s Government shall have control over 
the railroads in the United Kingdom, or any of 
them, the Secretary of State may, by warrant 
under his hand, empower any person or persons 
named in such warrant to take possession in the 
name or on behalf of Her Majesty of any railroad in 
the United Kingdom, and of the plant belonging 
thereto, or of any part thereof, and may take 
possession of any plant without taking possession 
of the railroad itself, and to use the same for Her 
Majesty’s services at such times and in such manner 
as the Secretary of State may direct.” The warrant 
granted by the Secretary of State must be renewed 
from week to week so long as, in his opinion, the 
emergency continues. 





Control of the railways is exercised through the 
Railway Executive Committee of General 
of which the President of the Board of Trade is 
chairman and Sir Herbert Walker acting chairman. 
The terms of reference of that committee have not 
been published, nor has it transpired whether there 
are any limitations to the powers of control which 
it exercises. But it is known that the Railway 
Executive Committee was formed before the war, 
superseding the War Railway Council, and that in 
August, 1914, what may be termed a statement of 
policy was issued by Sir Herbert Walker. This 
notified the public that the control of the railways 
had been taken over by the Government “for the 
purpose of ensuring that the railways, locomotives, 
rolling-stock and staff shall be used as one complete 
unit in the best interests of the State for the move- 
ment of troops, stores and food supplies.” As we 
have already said, in our opinion the railways 
have efficiently performed their part in the 
emergency, but we doubt whether even at this date 
—after three years of control—it could be claimed 
that “ locomotives, rolling-stock and staff” are used 
as one complete unit. Certainly it was not until 
twenty-eight months after the railways were taken 
over that a portion of the goods rolling-stock was 
brought under a common user arrangement, while 
covered and special vehicles, passenger rolling-stock, 
locomotives and staff are still worked under what 
one may term “ company-ownership”’ conditions. 
In fact, the statement of policy from which we have 
quoted proceeded to make the significant reserva- 
tion that “‘ The staff on each railway will remain 
under the same control as heretofore, and will 
receive their instructions through the same channels 
as in the past.” This limitation must have rendered 
difficult, if not impossible of achievement, the using 
of the staff as one complete unit. 

What must be borne in mind, however, is that 
throughout the period of control, no less than at the 
present time, there has been the question of what 
is to happen after the war. Bearing this in mind, 
we submit that the Railway Executive Committee 
has accomplished much in difficult circumstances. 
To explain our meaning more fully: let us take 
as an example the common user of open goods and 
mineral wagons. It is well known that the stock 
of some of the railways was far superior to that of 
others. The average catrying capacity was greater, 
the vehicles had oil axle-boxes, sheet supporters, 
&c., and generally the standard of maintenance was 
higher than the average. How could a company 
so equipped be expected to become a party to 
a pooling arrangement comprising much inferior 
rolling-stock ? Similar difficulties are met with 
in any scheme for unifying working arrangements or 
supervision. All the railway companies have to 
keep in mind the position of affairs if and when 
Government control gives place to company control. 
Thus it is that joint-line organisations are main- 
tained, although not really necessary at the present 
time ; schemes for allocation of traffic to particular 
routes or railways, for pooling carting establish. 
ments for the collecting and delivery of goods, 
rearrangement and joint user of receiving offices, 
and similar developments are viewed through com- 
petitive spectacles. This aspect of railway opera- 
tion must be kept constantly in mind in reviewing 
the working of railways under the present limited 
Government control as exercised by the Railway 
Executive Committee. 

With this explanation, we propose to set out the 
principal features of the railway situation since 
the outbreak of war, and, following the course 
adopted when considering the pre-war position of 
affairs, we will do so in sections, viz., railways and 
(a) the State, (b) the public, (c) the traders, and 
(d) the staff. As regards the State, the primary 
object of taking over the railways was to ensure 
that preference should be given to the conveyance 
of naval and military forces and equipment; civil 
traffic had necessarily to take a secondary place. 
But there was another reason. It was anticipated 
that one of the immediate consequences of a great 
European war would be a tremendous slump in 
trade and much unemployment—railway stafis 
being reduced in consequence. How incorrect this 
forecast proved to be is now a matter of history, 


: but there is no doubt that it was one of the primary 


reasons why the Government took over the control 
of the railways. It was also a feature in deciding 
the basis on which the railways were to be com- 
pensated. That basis was the financial statement 
for the year 1913. As shown in our review of the 
railway position before the war, the net receipts 
for 1913 were higher than they had ever been. The 
Government, as we have said, thought that trade 
would fall off. While, therefore, agreeing to pay 
as compensation for the use of the railways the 
ascertained deficiency between the net receipts 
while under control as compared with the net 
receipts for the corresponding period of the year 
1913, it was stipulated that if the aggregate net 
receipts for the first half of the year 1914 were less 
than the aggregate net receipts for the first half of 
the year 1913, the ascertained deficiency should be 
reduced in like proportion. The effect of this 
proviso was to reduce the amount of compensation 
for the period August 4 to December 31, 1914, by 
about 24 per cent. Commencing with the year 
1915 the proviso was withdrawn in connection with 
an understanding between the Government and the 
railways in regard to the first war bonus to the staff 
—known as the 3s. and 2s. bonus—the railways 
agreeing to bear 25 per cent. of the cost of that 
bonus to employees coming within the conciliation 
scheme. With this modification the original 
compensation agreement remains operative. There 
are, however, certain other payments made by the 
Government, the principal being interest upon 
capital expenditure on works brought into use since 
December 31, 1912, and an allowance in respect 
of arrears of maintenance of the permanent way, 
works and rolling-stock. The railways are also 
secured against financial loss on termination of the 
control due to depletion of stocks of stores. 

The effect of this simple basis of compensating 
the railways has been twofold. _On the one hand it 
rendered unnecessary any specific payment by the 
State for work done—men, munitions and stores for 
the War, Admiralty or Munitions Departments are 
conveyed in the readiest and most convenient 
manner without any elaborate system of charging 
and accounting. On the other hand, the fact that 
each railway shares in a traffic pool makes it 
unnecessary accurately to ascertain each company’s 
share of the receipts from traffic passing over two 
or more lines. Each line is called upon to account 
for the money it receives—if the net balance exceeds 
the figure for the corresponding period of the year 
1913 the difference has to be paid into the pool. 
If there is a deficiency, the amount is made up from 
the pool. This has enabled large economies to be 
effected in railway personnel. The Railway Clearing 
House staff has been greatly reduced, as also the 
staff of the various audit and accounting depart- 
ments. But statistics and accounts have suffered 
to a corresponding degree. Hence it comes about 
that the question whether the Government or the 
railways have had the best of the bargain cannot be 
answered by reference to any published accounts. 
It is generally accepted that the railways have 
performed very much more transport work than 
they did in the year 1913, thereby becoming entitled 
to increased receipts. Against this has to be set 
the cost of materials and enormous increase in the 
wages bill resulting from war bonus concessions. 
We are inclined to the opinion that during the first 
two years of war the terms under which the railways 
were compensated by the State were greatly in 
favour of the latter, while the situation has now 
changed as the result of increased expenditure. 
The railways also escape any demand for excess 
profits tax. 

Apart from securing prompt and expeditious 
conveyance of traffic, the Government has been 
assisted by the railways in a variety of other ways. 
Large numbers of railway-owned steamers have 
been taken by the simple expedient of commandeer- 
ing ; rolling-stock and permanent way have been 
sent overseas; railway workshops have been at 
the disposal of the State for the manufacture of 
munitions of war in great varieties; permanent 
way and other work in connection with munitions 
and other depots has been undertaken for the 
Government by the railways. The services of 
various general and other officers have 





been placed at the disposal of the Government for 











140 


ENGINEERING, 


[AuG. 10, 1917. 








special duties (e.g., Sir Eric Geddes, K.C.B., Sir Guy 
Granet, Sir Sam Fay, Mr. Guy Calthrop, and others) ; 
over 150,000 railwaymen have been released for 
service with the Colours, and generally-every effort 
has been made to assist-the Government to the 
greatest possible extent. The organisation by 
which this has been done is of interest. First there 
is the Railway Executive Committee proper, which 
in the early days of the war met daily and now 
meets weekly. In association with the Executive 
Committee there are numerous sub-committees and 
other representative bodies. Chief of these are the 
Committee of Accountants; the Committees of 
(a) Goods Managers and (b) Superintendents of the 
Line of the Railway Executive Committee com- 
panies, the Mechanical Engineers’ Committee and 
the Conference of Railway Purchasing Agents. In 
association with various Government Departments 
there are the War -Manufactures Committee ; 
Traffic Control Committee ; Recruiting Committee ; 
and committees dealing with questions of timber 
supply, steamships, matters affecting individual 
Government Departments, &c. Each of these 
bodies reports to the Executive Committee, by 
which means the work of the whole is co-ordinated. 
It will be gathered that a central feature of the 
control is the utilisation of the specialist knowledge 
of the various departments, and the fact that the 
Railway Executive Committee is wholly composed 
of experienced railway officers has been a very 
material factor in the successful working of the 
organisation, while leaving to each railway a very 
large measure of self-control. The Railway Execu- 
tive Committee has also decided the railway policy. 
When it has been necessary to reduce train mileage 
in order to liberate locomotives and rolling-stock 
for overseas the companies have been called upon 
to act together ; to agree the quota of stock which 
each should supply and the traffic working economies 
each must effect in the common interest; also the 
restrictions and new regulations necessary to effect 
the object in view. 

This brings us to the question of the effect of 
railway working under war conditions upon the 
public and the traders. That it has been serious 
it would be useless to deny. The public has had 
to accommodate itself to a train service which has 
been repeatedly reduced. True, it is still better 
than in any of the allied or enemy countries, with, 
perhaps, the exception of the United States; but 
it is far below the standard to which the British 
public had become accustomed, not only as regards 
frequency, but also speed. To this has to be added 
the fact that all cheap fare facilities have been 
withdrawn, while, in order to reduce travel, fares 
have been increased by no less than 50 per cent. 
This last change came into force on January 1, 1917, 
and was sanctioned by an Order by the Board of 
Trade under the Defence of the Realm Regulations. 
At the same time the railway companies were 
authorised to refuse to carry luggage exceeding 
100 lb. per passenger. These drastic changes were 
not made as a means of increasing the revenue of 
the railways, but—as the Board of Trade announced 
—solely with the object of curtailing passenger 
traffic, in order to enable the railway companies to 
comply with the urgent demands made upon them 
for the conveyance of troops, munitions and supplies 
in Great Britain and in France. The increase of 
fares did not apply to workmen’s tickets, season 
tickets, traders’ tickets and zone tickets, and as a 
further concession to regular travellers it was agreed 
that where there were alternative routes tickets 
should be available over either line—a concession 
which was subsequently modified so far as traders’ 
tickets are concerned. But other equally drastic 
changes have been made. Dining and restaurant 
cars were withdrawn from most lines; certain 
stations and branch lines have been closed to traffic ; 
and collection and delivery services have been 
curtailed. Traffic dispatched by train 
has now to be prepaid, and, generally, traders and 
public have been made aware of what can be effected 
under State control. This has been especially the 
case in regard to demurrage on railway rolling-stock. 
For years the effect of competition between the 
companies was to render the demurrage regulations 
practically inoperative. Gradually, however, the 
railways came together and the charges were 





enforced, on lines which were based on decisions of 
the Courts as to what was reasonable. All this took 
many months to accomplish. The method adopted 
by the State is much quicker. An Order is made 
under the Defence of the Realm Regulations, and 
forthwith the limit of time is reduced and drastic 
penalties are enacted. The extent of the powers 
of the Board of Trade will be appreciated from the 
following :—The department may make orders (a) for 
enabling the Board of Trade to take possession of 
any private owner’s wagons and to use them in 
such manner as they think best in the interests of 
the country as a whole, on such conditions as to 
payment, use and otherwise as may be provided by 
the Order ; (b) for enforcing the prompt loading or 
unloading of wagons, by making failure to load or 
unload in accordance with the Order an offence ; 
(c) for curtailing any statutory requirements as to 
the running of trains or affording other facilities on 
certain lines or at certain stations, or for requiring the 
disuse of any such line or station, in cases where 
the curtailment or disuse appears to be justified ; 
(d) for restricting or prohibiting certain classes of 
traffic on railways either absolutely or subject to 
any conditions, and (e) for modifying any statutory 
requirements with respect to the maximum amount 
of passenger fares. 

These powers are certainly extraordinary. Yet the 
Railway Executive Committee has failed to tackle 
what is an outstanding feature of wasteful operation. 
We refer to the system of privately-owned wagons, 
which are hauled back empty, subject to the very 
small limitation which will be explained. Before 
the war, representative railway managers, in evidence 
before Royal and other Commissions, had cited the 
British trader’s wagon as a source of expense and 
wasteful operation. Soon after the war broke out 
the Coal Mining Organisation Committee suggested 
that colliery wagons should be pooled, and time 
and again the same matter has been brought under 
notice. The Railway Executive Committee is 
understood to have considered the matter, and to 
have recognised the advantages of pooling by 
devising a system applicable to railway-owned 
open goods wagons—yet thousands of traders’ 
wagons are still being hauled empty for thousands 
of vehicle-miles daily. The only attempt to deal 
with the matter has been the issue of a Board of 
Trade Order giving the railways powers to use 
traders’ wagons when returning empty, subject to 
payment of hire. We doubt, however, whether this 
Order has effected even a 5 per cent. reduction of 
such empty haulage. We are not, of course, over- 
looking the difficulties of solving the problem— 
but it ought not to be insoluble by railway experts ; 
if it is, the reasons should be made public. 

To review broadly the experience of the public 
and traders we should say they have had to accom- 
modate themselves to materially reduced facilities 
at—in the case of passenger traffic—increased cost. 
They have lost most of the refinements of railway 
facilities and the attentions of the companies, who 
now are able to bring the State powers of coercion 
to bear instead of resorting to persuasive measures. 
As against this it has to be admitted that, after three 
years of unprecedented war conditions, the railways 
are providing really excellent services, while goods, 
mineral and merchandise business of hitherto 
unknown volume has been handled. Congestion 
there has been, and will be; traffic has had to be 
refused or stopped back, and there have been many 
instances of delays. But no one could contend that 
the situation to-day is not infinitely better than 
most people would have prophesied would be the 
case after so long a period of war, when the demand 
for metals for munitions is so great that it is 
difficult to obtain supplies even for upkeep of road 
and rolling-stock. 

It remains for us to consider the position of the 
railway employees under State control. ‘The men 
have, in the main, worked extremely well. Strikes 
have been threatened, but have been conspicuous 
by their absence. As we have already said, over 
150,000 men have joined the Colours, thousands 
have been killed, and many have secured recognition 
for meritorious conduct. Release from the railway 
service is governed by a code of instructions, agreed 
between the Board of Trade, the Railway Executive 
Committee and the trade unions of railwaymen. 





These provide that the railway companies may 
retain any men whose services are essential to 
efficient operation of the line. To do this, each 
man of military age is supplied with a card, which 
is recognised by the recruiting authorities as 
exempting the holder from military service. The 
companies, however, are pledged to release as many 
men as possible, and this they have done. Indeed, 
in connection with the recent pressure for more 
men a demand was made by the War Office for 
no fewer than 21,000 men to be released from the 
railway service in the period March to July this 
year. We understand that the demand has been 
met, and it is generally understood that very few 
additional men can now be released. The 21,000 
are almost wholly class A men, class B men being 
released only for service with the railway troops. 
In selecting men for the army the youngest class A 
man in each grade and at each station or depot has 
to go, in the following sequence: first, single men 
up to age 31, then married men up to age 31 ; next 
the single men up to age 41, and finally the remaining 
married men. As regards married men there is. the 
further proviso that, in respect of each group, the 
man with the fewest children under fourteen years 
of age has to go first. To facilitate the release of 
class A men, men of lower military medical classifica- 
tions may be used as substitutes. To deal with 
any complaints by individuals that they have been 
improperly released, the Board of Trade have 
appointed a committee—presided over by Mr. 
Courthope-Munroe, K.C.—to which any man may 
appeal. 

As regards wages, &c., the railways agreed with 
the trade unions in September, 1914, that the 
Conciliation Boards as then constituted should 
continue in being, but that no new agreement 
revising the service conditions of the men should be 
made either with the Boards or with deputations 
during the operation of the “truce.” The Con- 
ciliation Boards therefore merely meet to discuss 
local or individual complaints. All the important 
negotiations have been conducted—first by a 
committee of general managers and latterly by the 
Railway Executive Committee direct with the 
National Union of Railwaymen, the Associated 
Society of Locomotive Engineers and Firemen, and 
the Railway Shops Organisation Committee of 
Craft Unions. The result has been that, by 
successive increases, the railwaymen generally have 
been granted a war bonus which now amounts to 
15s. per week. Most of the craftsmen and associated 
grades receive 10s. war bonus, the remaining 5s. 
having been superseded by an advance of wages 
of 4s. per week. Further demands have recently 
been presented to the Railway Executive Committee, 
and it has been agreed that the war bonus shall be 
regarded as war wages, in the same manner as 
advances granted to other employees by the Com- 
mittee on Production. 

The primary result of State control of railways 
in so far as the employees are concerned is that it 
has solved the vexed question of trade union 
recognition. Whether or not it has been formally 
admitted, the unions are now recognised and 
negotiated with. As a result, trade unionism 
amongst railway employees has enormously in- 
creased. How far this will affect the procedure of 
the Conciliation Boards remains to be seen, but 
when the revision of the scheme is taken in hand— 
it has been in abeyance since the war commenced— 
there is no doubt that the unions will expect some 
provision securing to them formal recognition by the 
railways. This aspect of the matter, however, may 
well be considered by us in connection with our 
forecast of the future position of railways. 





THE ARRANGEMENT OF MACHINE 
SHOPS.—No. XVI. 
By JoszerH Horner. 

Tue service of machine tools includes the 
selection of suitable storage facilities, both on, or 
in the tools themselves, and on racks or stands 
adjacent to them. The choice has to be determined 
by considerations of greater or less facilities for 
handling. Tools and appliances which are being 
constantly used must be always ready to hand. 
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This is the reason why spanners, and bolts used 
for clamping, change-gears, milling cutters, arbors, 
&c., so often have provisions made for storing them 
in cupboards or on trays, or in racks built into the 
bases or the frames of machines. And further, why, 
when these are not available, stands or racks are 
located adjacent to receive them. An advantage 
of the rack or stand is, that one of these may serve 
several machines adjacent to it, when these are 
arranged in groups according to class, as lathes are, 



































wood-workers and metal turners, and having a rack | tools and appliances which include the necessary 
also for receiving tools vertically. Two features| equipment of those machines. The adoption of the 
of this are retained in many trays and fittings added | boxed form of framing and the cabinet legs has 
to more pretentious machines—the employment | afforded the opportunity for the inclusion of shelves 
of wood and the avoidance of contact between the | and trays, and also of tanks for lubricant. Most 
cutting edges of tools. A good many iron trays are | machines are now provided with a place or places 
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|of storage for the tools and appliances that are 
|in constant use. Racks, and stands adjacent, carry 


| the heavier, less delicate articles, as mandrels, the 


| larger gauges, jigs, fixtures and so on. In the 
| fitting up of cabinet legs and upright framings, 


shelving is often inserted, and frequently with 
partitions in order to provide a separate place for 
every individual article or group of similar articles. 
A neat method is to make independent wooden 
frames with shelves and partitions. Another is to 
have cast-iron trays for miscellaneous appliances— 
screw-drivers, handles, levers, studs, wrenches, &c. 
The point is, that a suitable place is provided either 
for every individual article, or for groups of similar 
articles. 

The examples immediately following are taken 
from drawings of pans and racks fitted by the Brown 
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or gear-cutters are. Some appliances which are in 
constant request, as spanners, hold-down bolts, 
change-gears, gauges, must be kept close at hand, 
and these are the ones that should be stored on or 
within the machine. But they ought not to be 
carried on, or allowed to lie on moving parts, 
because of the objectionable vibration and conse- 
quent setting up of chatter that results on machines 
where delicate operations are performed, and of 
risk of inflicting injury on machines or instruments. 
And when trays are provided they should not be 
attached to moving parts. 

One of the oldest conveniences for the reception 
of tools in regular service is the wooden tray which 
is fitted behind the bed in many lathes used by 
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covered with wood, and many provisions made for 
carrying tools include that of the non-contact of 
cutting edges. Among the first are the iron trays 
under some lathe beds, with false bottoms of wood, 
the wooden shelves, or the pigeon-holes in cabinet 
legs ; among the second are the wooden pegs on 
which cutters are hung by their holes, and the 
separating strips, fixed, or adjustable in trays and 
drawers, to prevent each tool from coming in contact 
with its fellows, and the holes bored in blocks of 
wood to receive drills, reamers, and shanked cutters 
of various kinds in an upright position. 

One of the later provisions, too long neglected, is 
that of employing cupboards in bases and in upright 
members of machine tools to receive the stocks of 
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EXAMPLES OF PANS AND RACKS FITTED TO MACHINE TOOLS BY THE BROWN AND SHarpPE Manvuracturine Co., Proviprence, R.I., U.S.A. 


and Sharpe .Manufacturing Company to their 
machine tools. Figs. 114 to 116, annexed, show 
a tool pan provided for the firm’s universal milling 
machines. It is located at a convenient height on 
the stand, being 16 in. below the centre of the 
spindle. The two brackets A, A, afford deep 
abutments to maintain the pan in a horizontal 
position. Slot holes permit it to be lifted off its 
supporting studs to empty accumulations of dirt 
and oil. Flanking the open area a number of slots 
are cast to receive the shanks of wrenches. 

Figs. 117 to 119 illustrate a tool pan for gear- 
cutter grinding machines. The deep well is for 
articles of general utility. Six holes in the hinder 
part receive pegs, over which collars and 
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work sleeves are dropped. Three holes at the right- ‘at once that a recess is provided for each distinct | Figs. 125 and 126 are those of the lower box, and 
hand side take horizontal studs, over which slotted | | gear and that it can take no other exactly. Also | Figs. 127 and 128 are those of the upper box, the 


clamping washers are dropped. Three slots at the | that each one, whatever its size, is brought out to 
| the face of the parabolic curve, to be readily taken 
In Figs. 120 and 121 is seen a wrench rack com- out, which exact location is provided for by means 


same end near the front receive the wrenches. 
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curve on the face of which corresponds with that of 
the machine framing at that locality. The blocks 
| which bring all gears to the front within 4 in. of the 








Fig. 138. Pig. 139. 
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Fies. 138 to 142. SHop Sranps, 
FIXED AND PoRTABLE. 


bined with a shallow tray, for screw machines. 
Each slot receives its own particular tool only. 
The projecting brackets extend out sufficiently 
to rest by their notches on the edges of the chip 
pan at A, upon which the bed of the screw 
machine is carried. 

Figs 122 to 124 show a wrench rack for the 
firm’s automatic screw machines, in which also 
each tool has its proper location provided. This 
rack rests on the front rim of the tank-bed at A, 
and the bracket B fits upon the inside of the tank, 
and so maintains the rack in a horizontal posi- 
tion. It is easily removed for cleaning out. The 
tray occupies the extreme left of the bed at the 
front, where it is out of the way of the work, yet 
is conveniently situated for the operator. 

The parabolic-shaped framing which forms the 
head of a spur-gear-cutting machine in the 
familiar Brown and Sharpe design is utilised for 




















. 143. Revotvine Screw Rack. 
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curved face are seen in the side views, Figs. 125 
and 127. And each one stands out to the correct 
distance to suit the gear in its pigeon-hole. There 
are also four spaces for gears disposed horizon- 
tally at the top, Fig. 128, making 32 distinct 
spaces in all, which is the complement of index- 
change gears for the machines which cut wheels 
up to 36 in. or to 48 in. diameter. The boxed 
design, and even the parabolic outline of the 
upright frame, is thus excellently adapted to be 
made the place of storage for the gears. The 
timber -framed skeleton, with boarding united 
with grooved joints, cannot warp sensibly. And 
for articles of this kind wood is far preferable to 
metal. 

The gears for effecting the cutter changes and 


the storage of the index-change gears used on the | of blocking pieces inserted at the rear of the pigeon- | those for the feed changes are kept distinct from 
machine, these being kept distinct from the cutter,| holes. The main boxes which receive the partitions the index gears, and from each other in the base of 
and the feed-change gears. Figs. 125 to 128 illustrate | |are two in number, and they fit within the sides the machine, so that no confusion or loss of time 
the loose storage racks which the firm fits to these | of the frame casting and are separated by the cross- | can result from the mixing up of the various sets, 
frames to receive the index gears. It will be seen | rib which ties the sides of the casting. The views which would happen if they were not stored 
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separately. One of these boxes—that for the 
cutter changes—is shown by Figs. 129 to 135. This 
is of a different character from the previous one 
illustrated. Its box-like framing is of cast-iron, 
in one with its partitions, Figs. 129 to 131. The 
blocking pieces which set the positions of all the 
wheels within } in. of the front are cast with the 
back plate, Figs. 132 to 135, and the plate is attached 
to the box with four screws. The setting-out 
blocks are sloped to cause them to occupy approxi- 
mately the central locations of the gears. The 
numbers of the wheels are stamped over each 
pigeon-hole. Unnecessary weight is removed as 
shown in Figs. 130, 131 and 132, by cutting out some 
portions from the plates. 

The change-gear box.as fitted to some of the 
Brown and Sharpe automatic screw machines is 
shown by Figs. 136 and 137. It is made to be 
fastened up underneath the tank form of bed, which 
explains the reason of the shape shown in the end 
view, Fig. 137, the sloping face in which fits the slope 
of the outside of the bed at the front. The bottom 
member of the box has to support the load of the 
wheels, and is therefore tongued into the ends, 
and is also supported near the centre with angle-iron 
straps. The partitions for the separate gears are 
shown in the face view, Fig. 136. Two gears are 
outlined in Fig. 137, and of course the distances 
A, A, which extend from the inner faces 
to the back of the box, are different for each wheel. 
These dimensions A, are given in the firms’ drawings, 
in which opposite each wheel is stated the length of 
the block that is required to go behind that gear in 
order to bring the outer face of the gear within } in. 
of the face of the box. As the box goes underneath 
the bed it occupies no space that could be utilised in 
any other way, and the gears are perfectly protected. 

The great group of independent stands for 
receiving tools, appliances and stock has come 
under the influence of the modern movements 
towards high specialisation in function and forms. 
Along- with many improvements that have been 
made on the old, heavy shop-made stands in the 
direction of lighter scantlings, extended services, 
more specialised functions, new groups have grown 
apace, which include provisions for facilitating 
movements about the shops. These include light 
portable stands mounted on wheels for the service 
of the machines when the product is so light that 
a crane service is not necessary. These stands are 
in such service preferable to floor trucks, because 
the stands can be wheeled about anywhere between 
the machines, many being built exceptionally 
narrow to enable them to do so. In general out- 
lines the fixed and the portable stands resemble 
each other. Both are modified to render them 
adaptable as fixed adjuncts to single machines or 
groups of machines, or to work-benches, or for 
peripatetic duties. Some are fitted with plain trays, 
others have boxes, trays, or pockets ; a large group 
carries stock bars—the rack stands. 

Many of the older kinds of fixed stands are 
heavily made, having ends of cast-iron tied with 
distance bolts, and carrying three or more shelves 
between the ends. They may range from about 
4 ft. to 6 ft. in length, by from 2 ft. to 2 ft. 6 in. in 
width, and, say, 5 ft. in height to the top shelf. 
They are stood against a wall, or out in the open, 
as happens to be convenient. The shelves being 
of wood, the edges of tools do not become damaged. 
These stands carry mandrels, templets, fixtures, 
bolts, spanners, packings, Y-blocks, and other 
appliances for the use of the machine tools, or rough 
castings and forgings, or finished articles. 

But the, home-made timber shelves on cast-iron 
ends are not appreciated so much now, for they are 
being largely superseded by manufactured articles 
in which light castings or pressed steel or drawn 
steel tubes enter into the construction, with wood 
fittings in those portions where protection is desired 
for the keen edges of tools and the fine faces of 
delicate instruments. 

A useful type of stand of small dimensions made 
in considerable numbers is that shown by Figs. 
138 and 139, on page 142. Its shelves are of pressed 
steel, with raised edges which prevent articles from 
tumbling off. The legs are of tube. The height of 
the shelves is set by rings, soldered. The top tray 
and the feet are united by long cup-headed bolts, 





for which the feet serve the purpose of nuts. These 
stands are used primarily for tools, but also for 
finished work. 

Fig. 140 represents one of the shop stands by the 
New Britain Machine Company, of New Britain, 
Connecticut, U.S.A. The trays are of pressed steel, 
and the posts are of solid-drawn steel tube. Bosses 
on the trays receive the posts. The bosses of the 
top tray are threaded to receive screws cut on the 
posts, but. those of the lower trays make a sliding 
fit, in order that vertical adjustments may be made, 
the trays being clamped with set screws. 

In Fig. 141 the same general construction is 
adopted, but the stand is portable, and a drawer is in- 
cluded for tools. The castors swivel on ball bearings. 
Each of these stands is made with two or with three 
trays, and each in two sizes, 26 in. by 20 in. and 
32 in. by 26 in. There is also a truck type of stand, 
having either one tray or two. It has two large 
wheels, two smaller castor wheels, and an arched 
handle or bail by which the truck stand is pushed 
along. 

The immense numbers of stands which are now 
manufactured for sale are mostly constructed on 
these general lines, with tubular uprights of steel, 
and trays of pressed steel, or of cast-iron, with, in 
many instances, provision for vertical adjustments 
of the middle shelves. Increasing numbers are 
built to be wheeled about over the floor, and these 
also are modified for lighter or for rougher service. 
The first have small wheels on castors, the second 
have the hinder wheels fitted thus, but the front 
ones are larger and on a fixed axle. A variation 
on the lighter design is suitable for the permanent 
service of a machine. Mounted on castors it is also 
provided with a lock-up drawer beneath the top 
shelf, in which private tools of value can be stored. 

The value of the portable stands for some services 
has rendered them popular. They are used for 
transport between the tool-room and the machines, 
and also between adjacent machines. They are of 
more utility than fixed stands are for tools and 
appliances that are not in constant service, such as 
special cutters, unusual tools, gauges, jigs, and 
fixtures, and also for those which are employed in 
the service of several machines instead of being 
special to a single machine, as are change-gears, 
arbors, lathe tools, many milling cutters, and so on. 
In a large and increasing number of instances 
these stands are employed in the transportation of 
work to and from machines, instead of employing 
overhead tracks with suspended hoists, or portable 
floor trucks on rail tracks, or independently on 
floors. The full significance of this fact is hardly 
yet realised. The advantage secured often is 
that the portable stands will carry a large and 
miscellaneous collection of articles greatly exceeding 
the number which can be transported by hoists, or 
by the usual floor trucks. They are often of large 
dimensions and may thus serve several machines 
at one trip. 

A portable stand by Messrs. Messenger and 
Company, Limited, of Loughborough, is shown in 
vertical section by Fig. 142. It includes three 
trays, united by three long bolts passing through 
tubular distance-pieces, and carried on three wheels. 
Two feet, which flank the central wheel, furnish 
steady support to the stand when at rest. Under- 
neath the top tray a wooden drawer is fitted for 
the reception of tools that need protection. 

The lathe pan, portable on wheels, though a chip 
pan primarily, is made to combine that function 
with that of a tool holder by the inclusion of a shelf 
of sheet metal below the pan. Something like this 
is a workstand with two trays surrounded with side 
bars which can be raised and lowered to prevent 
articles from tumbling off. Many stands and trucks 
are made narrow enough to go through the restricted 
passage-ways between machine tools. 

The examples just named have been of rectangular 
outlines. There is another group of stands, not 
portable, which carries a tier or tiers. of trays 
mounted on a central column, around which the 
trays can be revolved on ball bearings. The column 
terminates in a foot of ample diameter to maintain 
the load steadily when the various trays are turned 
round to bring their contents to the hands of the 
workman. The chief utility of this design lies in the 
assembling departments, and in the tool-rooms or 





the small parts stores. But in some circumstances 
it is of value around the machine tools. It may 
carry small machine parts, jigs, fixtures, screws, 
bolts, tools, as well as finished parts ready for 
assembling. Four shelves are usually fitted, with 
raised edges to prevent articles from falling off. The 
New Britain Machine Company make these in two 
sizes, with cast-iron shelves measuring 20 in. by 
26 in. and 24 in. by 32 in. The shelves are carried 
on uprights of bar steel. 

As there is no separation of parts in the open 
tray beyond that which is afforded by the distinct 
shelves, a stand of another type has been designed 
—the revolving screw rack, Fig. 143. It comprises 
an upper portion pivoted on a column base, and 
having circular shelves superimposed, divided into 
compartments. The partitions can be rearranged to 
enclose larger or smaller quantities of any particular 
group of articles, as bolts, screws, cotters, washers, 
small fittings. The standard size of rack made, 
Fig. 143, has four sets of compartments, numbering 
48 in all, and capable of accommodating from 
5 cwt. to 6 cwt. of stock, included in a diameter of 
27 in. and a height of 50 in. 

In one -central pillar design 32 loose pans are 
carried in three tiers. Though the stand is not 
portable, the pans are. They are hooked on 
cantilever supports, so that any pan can be removed 
and taken to the tool-room or the stock-room and 
be replenished. This design is intended for small 
articles only which must be kept apart, as nuts, 
bolts, screws, washers, pins, &c. At the top a 
revolving plate receives wrenches, files, and other 
odds and ends. 

To avoid the littering of lathe beds with tools 
and appliances a stand is made to fit on the bed, 
with freedom of movement, to follow the tailstock, 
and with cross adjustments to suit any width of 
ways. The trays form two tiers, are of cast-iron 
18 in. square, and the upper tray stands 14 in. high, 
and is fitted with a drawer for micrometers or other 
delicate tools. A bowl is provided for waste, which 
is apt to become entangled with tools when they are 
left in contact. , 

The stock racks for carrying bars and rods com- 
prise another group of shop stands which have 
acquired an enhanced interest as feeders to the 
turret lathes and screw machines, and they are of 
equal value, too, for the shaft-turning lathes, 
The enclosed type of stand, where the bars are 
thrust in and drawn out endwise, is not nearly so 
convenient as are the open-sided racks, Fig. 144, in 
which they are moved laterally without overhang, 
and without encroaching on the floor for longitudinal 
movements. Consequently stands are now made 
like the illustration, with uprights carrying canti- 
lever brackets standing up at an angle to prevent 
bars from rolling off. The stands are either single, 
to abut against a wall, with brackets on one side 
only, or they are double, having brackets on opposite 
sides, to stand out in the open like that illustrated. 

All the older stands of this type were made of 
cast-iron, a material of somewhat uncertain 
character, and therefore proportions were massively 
designed. But the risk of an accidental blow 
causing fracture of a bracket already heavily loaded 
cannot be quite ignored, and therefore many racks 
now, like Fig. 144, have brackets of mild steel 
carried on uprights which are built of cast-iron 
distance pieces. And, further, since in this con- 
struction each distance piece forms a separate unit, 
the stands can be built lower or higher as required, 
and bars in a large number of different sizes can 
be kept separate from each other., The ends of the 
brackets should be well turned up to prevent risk 
of the bars tumbling off when piled high. These 
stands are sometimes aligned with the screw machines 
for which they carry the stock. Then the tops of 
the uprights are furnished with guides to carry the 
bars, which are fed through the hollow spindle, the 
guides being substituted for the usual stand. ? 

Fig. 145 is a stand used to carry the tools and 
secessories required for the repairs of belts. Trays 
receive the tools, and belt lengtheners and joint- 
pieces are suspended from rods. ‘The arrangement 
is compact, everything is visible, and any article 
can be selected instantly. This orderly stand is in 
use in the shops of the Cincinnati Planer Company, 
of Oakley, Cincinnati, Ohio, U.S.A. 
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INDUSTRIAL NOTES. 


The Manchester Guardian states that at a meeting 
of the Bradford Chamber of Commerce on Tuesday, 
July 31, a letter was read from the Liverpool Chamber 
calling attention to the fact that the Germans are 
registering well-known British trade marks in Latin- 
American Republics. The letter added that the 
Liverpool Chamber was taking steps to enable British 
trade-mark owners .to register their trade marks in 
those countries at a reasonable cost. One of the 
drawbacks to British firms registering their trade 
marks in those countries had hitherto been the great 
cost, Asa result of the steps taken, British merchants 
or manufacturers were now able to register their 
marks at a comparatively trifling fee. 

Mr. Sutcliffe Smith said the Germans’ object, of 
course, was to enable them to resume their peaceful 
penetration after the war. One of the ideas of the 
extreme Pan-Germans, one of their terms of peace, 
was the abolition of all trade marks in all countries, 
It was necessary to put British traders on their guard 
against this kind of thing. 


In the course of his speech on opening the new 
commercial library in Exchange Buildings, Liverpool, 
on the lst inst., Lord Parmoor said he looked upon it 
as connecting up research on the one side and practical 
business work on the other, and if Liverpool was to give 
even a greater example in the future than it had done 
in the past, it would be effected by persuading the 
business men that, however well they might be 
acquainted with business methods and skill, they 
might do better if they would allow themselves. to 
sulle that in the statistical commercial knowledge 
of the world there was much they would do well to 
study. He was a great believer in research and study 
and in collective action, but if they allowed that to 
supersede what he called the vitalising effect of 
individual energy, they might purchase the advantage 
at too high a rate; what he wished to impress upon 
the gathering was, that however much they might 
depend upon research and knowledge, there was 
something in the energy and the life and perseverance 
of the individual on which he had relied in the past 
in our English commercial enterprise, and which he 
hoped would not be less potent and less powerful in 
the future. 

Lord Parmoor added that he wished to make a 
suggestion as to the direction in which an improvement 
in commercial education ought to take place. What 
our forefathers did, and did very effectively, was to 
support what was called the educational side by a 
— of apprenticeship, and they realised, and he 
thought we ought to realise, too, that after a certain 
age a boy or a young person could not be better trained 
than to become an expert as far as he could in the 
particular industry of which he intended to devote 
his life. He thought they ought to.a great extent to 
revert to the old apprenticeship system in order that 
boys after a certain age might be taught in a sufficient 
time all the skill they could learn in the particular 
industry to which they would be devoted in after life. 
If that were done he thought the jealousy against what 
was sometimes called the waste time in education 
would disappear. What people felt, and he thought 
rightly felt, was that after a certain time they could not 
afford more intellectualism, they could not afford 
more brain training, but they must direct the mind 
on scientific bases in order to gain skillin some particular 
industry or branch of commerce. He a that that 
would be the direction of educational reform—an 
alteration which would give boys information on the 
very points upon which they ought to’ be practically 
trained in order that they might be fitted to become 
merchant adventurers or merchant manufacturers in the 
future. 


At the 

rman, Long and Co., held in. Middlesbrough on 
July 31, Mr. A. J. Dorman gave particulars of the 
new steel works the company were building at Redcar. 
These will contain a 400-ton mixer, 10 large steel 
furnaces, a cogging mill, and two large plate mills ; 
the new plant is to cost about 2,000,000/., and is 
expected to produce ‘about '4(0,000 tons per annum, 
making the total annual output of the company’s 
concerns about 1,000,000 tons. 

Dealing with the future relations between. Capital 
and Labour, Mr. Dorman said that many took a 
gloomy view of what was likely to happen after the 
war, but, ly, he was not one of those. He 
believed, if they were allowed to manage their own 
affairs, employer and employed in conference together 
would arrive at a happy conclusion, To his mind the 
problem to be solved was to settle the price at which 
the workmen would give their best labour free from 
all restrictions. It must be evident to all thinking 
men that no high wages could be paid oe ~ in return 
for efficiency and increased output. Given that; 


prose meeting of shareholders of Messrs. 





a settlement would be an easy matter, for the employer 
did not ask for increased hours and harder work— 
improved machinery would do the hard work. Under 
such conditions it was possible to pay higher wages 
and yet produce at lower cost. We could assemble 
our material at less cost than most nations, and had 
shipping facilities second to none.’ Our manufacturers 
had received little or no encouragement to embark in 
large commercial undertakings, and our machine 
had been allowed to become somewhat editiqueted. 
but a new life was springing up within us, and, if'only 
a fair understanding could be come to between Capital 
and Labour, he liad no doubt that the new industries 
that had been brought into being would prove to be a 
source.of great prosperity to this country, and enable 
us to hold our own in the markets of the world. For 
obvious reasons, there was not likely to be any great 
alterations in their returns during the continuance of 
the war, but when peace canie it would doubtless bring 
with it a large demand for shipbuilding ‘and con- 
structional materia], for which they would be well 
prepared, 


Speaking at the twenty-ninth annual ordinary 
general meeting of Messrs. Greenwood and Batley, 
Limited, at Caxton Hall, Westminster, on Tuesday, 
July 31, Colonel O. C. Armstrong, D.8.0., chairman 
of the board, said that in rd to the future they 
were seriously considering the best probable. lines 
of development’ which should be followed.. There 
would be, he stated, plenty of work for some time 
following the declaration of peace, but at a later 
period the keenest competition would have to be faced. 
The present basis of taxation of profits 
creation of such reserves as would enable industrial 
concerns to develop and meet that foreign competition 
which was sure to arise. 
was not taken into account when these war taxes were 
imposed. It would have been quite possible for the 
Government to have treated a percentage of excess 
profits tax levied on individual firms as a loan, to be 
repaid at the end of the war, subject to the condition 
that it would be employed solely in the development 
and extension of their business. .To impose such 
restrictions and guarantees as would preclude these 
funds from being diverted to other purposes would 
not be difficult, especially in view of the organisation 
already established to deal with the accounts and affaits 
of the companies concerned. British companies would 
have to rely very largely on foreign trade to lessen 
the eventual enormous war debt. . Any steps, therefore, 
which would materially increase the.balance in -their 
favour would have been not only justifiable but 
prudent. ’ : . 


The Mirister of Munitions (Mr. Churchill) .accom- 
panied’ by Mr. Kellaway (Parliamentary Secretary 
to the Minister), and officials of the Ministry’ of 
Munitions, the Admiralty, War Office, and Ministry 
of Labour, met representatives of the shipbuilding and 
engineering trades at the Centre] Hall, WWeetmineter, 
on the Ist inst. 

Mr. Churchill explained that he had asked the unions 
to send delegates to meet him on taking up office so 
that he might have an opportunity of a frank and 
informal exchange of views.’ He statéd that he 
did not propose to announce any definite policy, 
but wished to weigh with a free mind the views of 
the delegates and the general labour problem. . He 
emphasised the urgent need -of maintaining and 
increasing the output of munitions. The attainment 
of this object depended to a large extent. on labour 
and an increased supply of labour. He referred to’ 
certain causes of industrial unrest, notably the effect 
of fatigue, the difference between the rates of skilled 
men on day work and semi-skilled and unskilled men 
on piece rates and'the provision as to leaving certificates. 
He asked for suggestions from the delegates on these 
points. A full and general discussion followed, which 
extended over two seésions, at which a large nuniber 
of points were urged the representatives present. 
The discussions throughout were of a practical and 
friendly. character. .Mr. Churchill,-at the corclusion 
of the meeting, thanked the representatives for-the 
helpful way: in ‘which they had. met-him and for the 
suggestions they had made. He would weigh them 
carefully. He asked:them, however, to remember that 
he must consider the position not only from their point 
of view, but. from ‘the point of view of the nation as 
a whole. He replied to some of the points raised, and 
asked the delegates to return in the near future to 
enable him to discuss the position with them’in the 
light of his consideration of the whole matter. 


The labour conditions in Norway are pronounced 
to be simply impossible, in a good many directioris at 
least, a fact which is attributable to the highly un- 
desirable influence of the syndicalists, to. the failing 
ated of the large labour unions, and to the shortage of 

bour, which makes the men exceedingly inde . 


recluded the’ 


It was to be regretted that this | © 





It had been hoped that arbitration in the protracted 
miners’: conflict last year would have secured‘ a 
temporary quiet, but such has not been the case, the 
men not abiding by the terms of the award, although 
in most cases they are exceedingly well paid. Thus 
the average wage of miners during the first quarter 
of the present year amounted to 1 krone’11 Gre (about 
ls. 3d.) per hour. At present the men have unlawfully 
stopped work at four or five important mining concerns. 
At the Foldal concern work is stopped because the 
men were dissatisfied with an award. At the Sulit- 
jelma copper mines the men demanded the immediate 
discharge of one of the engineers ; this being absolutely 
refused, the men struck, but. were immediately ordered 
by their union to resume work, which they did, but 
their-journals give the version that the men had 
allowed the engineer in question to remain on trial in 
the meantime, and called ita victory for direct action 
by them. At the Dunderland Iron Ore Company 
there is a strike, the men demanding an increase of 
3 kroner to 4 kroner (about 4s.) per shift. At the 
Orkla Mining Company the Swedish syndicalists have 
been busy; the men, some little time ago, demanded 
that a hand who had received 14 days’ notice and the 
offer .of work elsewhere should be taken on again, -if 
not, the men would go out at 100’clock Sunday night. 
The central union of the men entered a protest against 
the strike, but.the men took no heed, went out, and 
still remain out. The employers decline any negotia- 
tions till the men come back. At the Merather mines 
some of the men, without any notice whatever, left 
off work because the company would not concede an 
altogether unreasonable demand for increased pay. 
The men’s union has. requested the men to resume 
work immediately, the strike being illegal, but the 
men take no notice and the strike goes on. 

This unsatisfactory state of affairs is due to the 
growing influence of the local labour organisations, 
whose programme is very syndicalistic, and who have 
ho respect either for agreements or tariffs.. Things were 
much better when the central unions had the men 
properly under control. Considerable apprehension is 
felt.as to the effect which this state of the labour 
market is likely to have on the eountry’s industry 
generally in the present difficult times. 


It-may now be taken for granted that the Norwegian 
coal-mining at Spitzbergen has virtually come to an end 
forthe time being, and the result of the year must 
be pronounced ‘unsatisfactory. This, and the recent 
stoppage of work is due to the unreasonableness of the 
men employed, who declined to listen to. the mediator 
who, at the request of the coal company, proceeded to 
Spitzbergen. The men blankly refused as inadequate 


ja tise-of 10 per cent. to 20 ‘per cent., although the pay 


was already very high-—-as much as 20 kroner (about 
23s:) per day, free lodging, and practically free board. 
The whole staffof men will probably now be discharged 
and brought back to Norway. Owing to the advanced 
séason it will hardly be possible to engage a fresh set 
of men and have them conveyed to Spitzbergen in 
time for this year’s. shipments, which close in Septem- 
ber. The stocks already worked for shipment are 
insignificant, as the greater part of the winter and 
spring has been devoted to preparatory work with a 
view to rational mining during the summer. At 
Spitzbergen, as at several places in Norway, the 
trouble, it is alleged, comes from Swedish syndicalists, 
who incite ‘the men to rebellion and demoralise them. 


The following abstract from the report of the Com- 
mission. on Industrial Unrest completes the note we 
ee on page 116 ante : — Wales : ' Commissioners, 

t. Lleufer Thomas, Mr. Thomas Evans, Mr. Vernon 
Hartshorn and Mr. Edgar Chappell. In spite of the 
bitter hostility frequently displayed ‘between the 
employers and men, the cleavage is not so great’ as to 
prevent more amicable relations being established, and 
the Commissioners express the hope that in view of the 
serious industrial situation which must be faced after 
the war, both sides will make every effort to come 
together in a less antagonistic and more redsonable 
spirit for considering the economic and other problems 
relating to industry. ‘The conviction that capital and 
labour are hostile has been accentuated by the un- 
satisfactory social conditions of the working classes. 
There are complaints as to profiteering ; there is’ also 
to be found lack of confidence in Government pledges, 
whilst other factors making for unrest are inequality 
in wages, nervous strain due to overwork, and restric- 
tions on individual liberty enforced by various Govern- 
ment Acts: Nevertheless. the Commissioners have 


.| full confidence im the loyalty and patriotism of the 
‘| workmen, and they believe that by adjusting the wages 
‘to meet the increasing cost of living, or by reducing the 


prices of foodstuffs, all industrial trouble can be 
averted whilst the nation is at grips with the enemy. 


A labour conflict is at present going on in Denmark, 
where ‘the shipyard labourers, and ‘not the ‘skilled 
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workmen, have been out on strike for sometime. The 
matter was brought before the permanent arbitration 
court, which decided against the men, their union 
being fined 2,000 kroner (about 1151.). The men 
refused to comply with this award and continued the 
strike, with the result that the matter was again 
brought before the permanent arbitration court, the 
decision naturally going against the men, their union 
being fined 30,000 kroner (about 1,700/.), the highest 
fine ever imposed by the court. The union not having 
adequate funds, it has been declared bankrupt, at the 
instance of the employers’ union. 





The Minister of Munitions, in exercise of the powers 
conferred upon him, has ordered the following :— 
(1) No person shall buy, sell, deal in or dispose of 
any blast-furnace dust except under and in acco ce 
with the terms of a licence issued on behalf of the 
Minister of Munitions by the Controller of Potash 
Production. (2) No person shall treat any such dust 
so as to extract any component part. thereof except 
under and in accordance with the terms of a licence 
issued as aforesaid. (3) All persons producing or in 
possession of blast-furnace dust shall make returns in 
regard to rate of production, stocks, purchases, sales, 
dealings or other matters relating to blast-furnace dust 
in such form and at such times as may be required by 
the said Controller. (4) Samples of any blast-furnace 
dust produced by or in the possession of any person 
shall be furnished to the said Controller by such person 
in such form and quantity and at such times as the 
said Controller may prescribe: Such samples shall be 
taken in such manner as the said Controller or his 
authorised representative may prescribe.. (5) For the 
purpose of this Order blast-furnace dust shall mean 
dust deposited or otherwise derived from the gases of 
any furnace used for treating ores for the production 
of iron or any of its alloys. (6) All applications’ in 
reference to the above Order should be made to the 
Controller of Potash Production, Ministry of Munitions, 
117, Piccadilly, W. 1. 





The Ministry of Munitions announces that it has 
applied to controlled establishments in Ireland the 
Orders regulating the wages of women and girls 
employed on munitions work which have been applied 
to establishments in similar trades in Great Britain. 
The Ministry is considering the case of uncontrolled 
establishments employing women and girls on munitions 
work with a view to seeing-whether its powers in respect 
of the wages of such women and girls can be exercised 
in those establishments also. 





Following the decision. reached 
of the Pennsylvania Railroad t spring, more 
than two thousand women and girls have entered 
the; service of the lines east of Pittsburgh and 
Erie, in the operating department alone. The total 
number of girls and. women at present working 
in the operating department is 2,360, and the most 
of these have been engaged during the last two 
months. Among the forms of railroad service now 
being performed by women are the following :— 
Seventy-one signalwomen are at work, and six student 


5 ny management 


opportunity for large numbers of those who are beyond 

ilitary age to perform a patriotic service to the 
country, in the war emergency, by assisting in the 
indispensable work of maintaining railroad operation. 





WANTED: A NATIONAL ASSOCIATION OF 
ENGINEERING FOREMEN. 
To THE Eprror or ENGIN£ERING. 

Sir,—I have received quite a number of letters from 

readers interested in the above proposal. The initial 
difficulties are great, but the best method of inaugurating 
@ national scheme would be for each centre to form a 
local association and when a sufficient amount of support 
is’ received to affiliate with a head ts’ council 
formed out of representatives from each’ Association. 
The mele ree of the eens saan be (1) = 
raising of the status of engineering shop managers 
foremen, (2) the Ghecstientanl poe hen S eeneinest of 
members, (3) the interchange of opinions and ideas con- 
nected with the progress of the mechanical trades, and 
(4) the provision of funds for benevolent objects. 
_ At the moment the most important thing to be done 
is to make urgent representations to the Government as 
to the present conditions of changing one’s ition. 
Foremen and managers were pitchforked into the scope 
of the Munitions Amendment Act of 1916 without their 
consideration ; this, I think, was entirely unfair, and has 
reacted against the national interest. The men, by 
means of their unions, were able to barter for the 
numerous increases in pay they have received since the 
passing of this Act. Foremen and managers have been 
obliged to remain where they were and to be thankful 
for any crumbs that might fall from the table. I must, 
however, record, that many employees have awarded 
cunt bonuses to their foremen; which is quite a fair 
and equitable arrangement. 

I await with interest for further evidence of the need 
for & national association. 

Yours faithfully, 
“Tue Writer or THE First Lerrer.” 





CORROSION OF CONDENSER TUBES. 
To tHe Epiror or ENGINEERING. 

S1z,—Your correspondent “C. de F. M.,” in his 
letter to your columns of August 3, appears to accuse 
me of what is known as “Phe scientific use of the 
imagination,” an expression of which we have heard a 
g deal of late and which, reduced to its lowest 
denominator, merely means the application of common- 
sense to scientific investigations; I find this process 
is of universal application I have very little to reproach 
myself with, 

His letter is @ difficult one to deal with. It contains 
so many errors in D eme~ and theory that it would 
take up too much of your space and too much of yotr 
readers’ greens and my time to deal aay oo | with 
it; I will, however, endeavour to show the utter fallacy 
of his theory as briefly as space and time will permit. 

That small fragments of coke were found in the 
perforations in his tubes merely implies that the holes 
were small enough to ‘trap them ; shrimps, smiall fish, 
wood and various substances are found under similar 
circumstances. If coke was not found in the upper 
tubes it only shows Cot, beens Ramee it had been walked 
clean through, and had there been no perforations in the 
lower tubes the same thing would have happened there. 
After re-tubing the lower Salt of his condenser no pro- 
vision appears to have been made to prevent the same 
thing happening again, and presumably coke and cinders 





signalwomen are on the pay-rolls; there are four 
women locomotive dispatchers, 19 station cleaners, 
206 car cleaners, two draughtswomen, 104 messengers, 
20 student messengers, 10 extra messengers, 23 station 
agents, one ticket seller, three bureau of information 
attendants, one pump attendant, 42 block operators, 
two machine hands, five street watchwomen, five uphol- 
sterers, one parcel-room attendant, 12 drawbridge 
tenders and 18 store attendants. In the lines of work 
more customarily followed by women there are 433 
telephone and private branch exchange operators, 84 
matrons, 29 janitresses, two stewardesses, 78 steno- 
graphers, 1,102 clerks, and one cook. 

The announcement that the Pennsylvania Railroad 
proposed to employ women on a large scale was made 
on May 1,.1917. At that time pratense only 
women in the service, on the lines east of Pittsburgh, 
were a few station agents, telegraph and telephone 
operators, &c., and a limited number of women clerks 
who had been experimentally employed in one of the 
large departments in Broad-street station, Philadelphia. 





In. view of the fact that the younger men of the 
country.will shortly be called into military service, 
the management of the Pennsylvania railroad has 
decided to suspend, temporarily, the regulation cover- 
ing the age limit for employment. The rule heretofore 
in force prohibited the hiring of new employees, in any 
branch of the service, above the age of 45 years. Under 
the new rule, which has been adopted to meet war con- 
ditions, persons between the ages of 45 and 70 years 
may be employed during the war and for a period of 
six months thereafter. Inasmuch as such employ- 
ment is not to be considered permanent, it will not 
carry with it the privileges of the pension department. 
This new arrangement, it is believed, will offer an 





still p through without roughening the tubes, 
trapping air or causing corrosion. 

“C.de F. M.” then proceeds to develop his ‘‘mechanico- 
chemical” theory in spite of the fact that his experiment 
(a single negative one) proves that coke does not roughen 
the brass and, even if it did trap air, did not influence 
the rate of corrosion. : 

“C. de F. M.’s”” coneeption of the oxidation of metals 
by air is very primitive. 
contact with air or oxygen, and the purer they are the 
better they resist oxidation. I have a sample of tin so 
pure that it takes weeks instead of minutes to dissolve 
in hydrochloric acid, and a pure sample of zine does not 
appear to care whether it gives o bye or not 
when it is | placed in the same solvent.’ If, however, they 
are placed in tact with a piece of platinum they 
dissolve rapidly. It is not:too much to.say that if it 
were possible to obtain absolutely, pure me free from 
crystalline and other strain they would be insoluble in 
the ordinary solvents. In the question before us it is 
impossible to dissociate oxidation from electrolysis. 
It is the air in solution which effects the oxidation and 
not the free air. The metal actually in contact with 
@ bubble of air is protected from corrosion, while the 
water in the immediate vicinity, being kept. saturated 
with oxygen, causes a ring of corrosion around it, The 





chances of air or coke particles clinging- to # condenser | *tOP 


tube under normal circumstances is very remote, but 
where it is functioning as an auxiliary condenser such 
a condition of affairs is not unlikely, and in such cases 
of air deposition we get the ring or horseshoe type of 
corrosion at the inlet ends. The corrosion experiments 
quoted by “C. de F. M.,” go far from proving his 


ico-chemical. theory, op) gery so-ctoengines Se 
now generally accepted theory air dissolved in water 
—especially sea water—is a 
Another error that “C. d 
mechanically-detached co » if 
portion of the tube, w sim 





Metals do not oxidise by mere | Y°: 


letter: I must admit the res knock all the conceit 
out of me as an analyst. I always had a suspicion 
that a determination carried to the second place of 
decimals was a doubtful refinement, but a chemist who 
can extend them to the fourth place and provide a 
cipher in the fifth, while leaving nearly 0.2 per cent. 
unaccounted for does not, to say the least, inspire one 
with confidence. The idea of expressing corrosion loss 


as & percen instead of per unit area is also somewhat 
novel and, if I may be allowed to suggest it, somewhat 
unscientific. My own attempts at quantitative corrosion 


arunetneete gave results so erratic that I refrain from 
publishing them. It would have been quite possible to 
pick out. a set of figures to.suit my theory, and I am 
always a little doubtful of many of the published figures 
unless théy bear the hallmark of a careful experimentalist. 

In the last paragraph of his letter ‘‘C. de F. M.”’ quite 
unconsciously hits on a solution which will go a long 
way to curing the trouble. It is the same solution that 
I and others advocate. 

Had “‘C. de F. M.” marshalled hig facts a little better, 
his flight into the realms of imagination would have 
spared us that hybrid horror, the mechanico-chemical 
theory. 


Yours faithfully, 
Writiam Ramsay. 
23, Sycamore-road, Higher Tranmere, Birkenhead, 
August 8, 1917. 





THE RELATION BETWEEN ATOMIC 
NUMBERS AND ATOMIC WEIGHTS. 
To THe Eprror or ENGINEERING. 

S1r,—Now that Prout’s hypothesis has been definitely 
re-established and that according to Sir J. J. Thomson's 
latest views the units building up the itive nucleus 
of an atom are identical with the units of atomic weight, 
while the atomic number is now supposed to represent 
the relatively lesser number of electrons within an atom, 
may I be allowed to suggest a mechanical equivalent for 
these atomic numbers ? According to my own heretical 
views, already by your courtesy partly expressed in 
—- letters (particularly page 18, vol.  ciii, 

anuary 5, 1917), the ether is material and atomic, and 
a unit tube of electrostatic force represents the effort 
of a complex inequality to revert, as mathematically 
but not mechanically demonstrated by the late Professor 
Osborne Reynolds, so that the electron resents the 
absence of an ether atom. The “ detachable’ electron 


re ting atomic combining capacity is simply the 
hele in the interpenetrating ether formed by the escape 
of an ether atom. or of @ mo’ metallic chemical atom, 
as the case may be. The further view, which you will, 
kindly now allow me to publish, is that a neutral atom 
swims in the ether, but that as its weight is increased 
in accordance with the periodic table so the cubic space 
— by its positive. nucleus increases also and 
disp entirely a number of ether atoms corresponding 
to the atomic number, The shapes of the typically- 
perfect acidic atoms, namely, carbon,. nit mn and 
oxygen, which I published in 1900,* support this view 
ona - my mind are as demonstrable as a proposition of 
uclid. 

It then follows that the quantum of energy is no 
longer to be looked for inside the atom, but resides in a 
unit action of a material ether, so that the product of the 
wom and the wave-length always equals the constant h 
(see diagram, page 515, vol. cii). 

Yours faithfully, 
Frep. G. Epwarps. 

33, St. Ronan’s-road, Sheffield, July 30, 1917. 





JAPANESE emagtre 2 ryt pe cel — of the 
very prosperous condition of the shipbuilding industry, 
the ‘Seen Government, says The and China 
Telegraph, is — to have decided to discontinue the 
grants of shipbuilding subsidies after the next fiscal 
, and @ proposal to this effect will be introduced 
in the forthcoming special session of the Diet. The 

rosperity in the Japanese shipping trade, adds the same 
ournal, continues at high-water mark. Owners are 
tapidly disposing of their ships at phenomenal prices, 
on the principle, we suppose, of inaking hay whilst the 
sun shines. steamship company recently sold all its 
vessels and other property, and deducting from the 
proceeds of the sale all the liabilities, was able to pay the 
shareholders 1,000 yen for each 5 yen paid-up p Bong 
A similar coursé has been taken by other companies, 
It-is stated that’oné of Kobé’s new shipping millionaires 
revently sold off the few ships in his ion 

nearly 10,000,000 yo though he paid less than 
half that amount. when he bought them. There is, 
however, another side to the picture, as was lately 
pointed out by the Japanese Minister of Communications, 
who, in’ recent speech, urged Japanese shipowners to 
op selling their vessels to foreigners.. He pointed out 
that at the conclusion of Ja would require 
every ship she had or could get to in a position to 
maintain the great increase of trace the war had brought 
.her, and also further to develop her foreign trade. e 
e the. opinion that, for some time after the war, 
there would be no falling-off in the demand for ships, 
nor in the profits to be obtained. Japanese should, 
therefore, ‘love their ships,” so that with a vast mercan- 
tile marine the country might be in a position to reap 
every a name from the demand for ton: ; ite 
‘this warning, Japanese owners seem still inclined to sell 
their ships at top prices and invest the capital elsewhere. 
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Seseieagy te weld enheutegh Seabee 6 
impossible. With regard to the analysis quoted in his 
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PLANTS. 


Tue sand-settling basin which we illustrate in Figs. 
1 and 2 on this page was adopted by the Aluminium 
Industrie A.G., of Neuhausen, a suburb of Schaffhausen, 
on the Rhine, Switzerland, for their new hydraulic 
20 plant near Sitten (Sion), on the Rhéne. Sand 

caused trouble in the turbines of the company, and 

had occupied the icular attention of their general 
manager, Dr. M. Schindlor; the arrangement. illus- 
trated is due to Mr. J. Bichi, of Ziirich, who describes 
it in the Schweizerische Bauzeitung of June 23; we are 
indebted to our contemporary for our diagrams. The 
waters to be dealt with are those of the Borgne, which 
comes from the high Alps south of Sitten, and of- the 
Dixence ; the two rivulets are now joined near Santerot. 
Cleared of their gravel the waters enter a longitudinal dis- 
tributing conduit, from which they pass irito the settling 
basin, which is divided into 10 p brn each 10.5 m. 
long and about 2 m. wide ; the depth of these chambers 
increases from 3 m. to 5m. The clear water overflows 
at the end of the chambers, and the deposited sand is 
discharged through sluices at the bottom of the 
chambers. In the experiments made by Dr. Schindlor 
and Mr. Biichi before the adoption of the device the 
rate of flow through a chamber ranged from '800 litres 
up to 1,060 litres per second, the higher figure being 
equivalent to about 220 gallons per second. When the 
water was sent into the empty chamber, devoid of any 
fixtures, as shown in Fig. 1—-the view, Fig. 2, repre- 
sents part of the longitudinal section of Fig. 1 on a larger 
scale, with the fixtures—the main current, constricted 
at the entrance (Fig. 1), kept first near the bottom of 
the chamber, and then curved up to the overflow. The 
stream-lines, observed by means of dyes and powdered 
sealing-wax, were very close to one another, and fine 
rticles of sand were carried away over the over- 
iow, only coarse sand particles settling on the 
bottom. All that was expected, of course, and was in 
accordance with the determination, by means of Amsler 
vanes, of the rates of water flow. Various devices were 
tried to obtain a uniform current of reduced strength ; 
vertical gas pipes proved most efficient, and they were 
arranged in three rows (Fig. 1), grouped closer in the 
middle than near the sides of a chamber ;- they were 
pipes of 25 mm. and 32 mm. (1 in. or 1} in., about). 

Since it was not feasible to experiment on the quantity 
and size of the sand grains in the turbid summer water 
of the rivulets, sand grains were introduced, near the 
point marked by an arrow (Fig. 1), into the clear winter 
water through funnels reaching to different depths, and 
the rate of their settling was determined. It resulted 
that the upper layers of the water became clear within 
a few metres from the introduction of the sand. 

This observation was utilised to increase the efficiency 
of the device. If it were possible to withdraw (by 
suction, ¢.g.) this upper layer of clear water, the water 
remaining in the almost unchanged cross-section would 
flow less rapidly, and the sand would. settle more 
| man: | in paths more nearly vertical. If the with- 
drawal of the cleared-water layer were repeated several 
times as the water geen the end of the basin, 
the cross-section would be more and more relieved 
and the paths of the grains of sand would become more 
and more vertical. To effect this repeated withdrawal 
baffle boards were introduced in the upper portion of 
the basin, and they were first, during the experimental 
stages, not rigidly fixed as in Fig. 2, which represents 
the actual arrangement, but in louvre fashion.‘ Each 
baffle could turn about its pivot in a lateral framing, 
so as to be sct at any desired angle; by thus varying 
the widths and axes of the channels through which the 
water was withdrawn, the flow could be distributed 
so as to be uniform all over the baffle partition or irre- 
gular as desired. The final arrangement will be under- 
stood from Fig. 2. All the boards are fixed in the same 
inclined plane, but the edges of the boards are cut off 
obliquely, and they are so spaced apart that the open 
channels have a width of 7 cm. near the water-level, 
and lower down widths of 6.cm., 5 om., and finally 4 om., 
while the oblique spacings or apertures are 14 cm., 
12 em., 9.5 em. and 7cm. The result-obtained was that 
the stream-line motion filled practically the whole basin, 
and that the stream lines were much less crowded, 
being nearly parallel-near the top and more curved and 
further apart near the bottom of the basin. Eddies 
were not altogether avoided, but they were slight. 

The arrangement was tested by adding sand grains of 
different sizes to the water, the amount of sand added 
in one experiment of 30 minutes ranging from 44 kg. 
to 61 kg. The sand was sorted into fine grains (up to 
ow mm. diameter), medium (0.8 mm.), and coarse grai 
(1.5 mm.), 100 kg. containing 20 kg., 29 kg. and 51 kg. 
-of the different grains; the average pr of ho 
grains were: fine, 0.13 mg.; medium, 0.34 mg. ; 
coarse, 0.75 mg. per grain.’ When the sand was thus 
introduced near the water-level, alittle beyond the third 
row of gas pipes, the deposit consisted of 51 per cent. of 
the fine grains, 86 per cent. of medium, and 97 per cent. 
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of coarse grains. The practical conditions are, of course, 
much less unfavourable, since all the sand comes in 
with the water, the cross-section of which is constricted 
to nearly half the height of the basin at the inlet. 
When the sand was introduced at half the height of the 
basin, or 15cm. above the bottom, the figures improved 
very much, and were consideretl sufficiently promising to 
justify the construction, which worked satisfactorily 
during the summer, 1916. The actual amount of sand 
carried by the Borgne water varies from 0.4 gramme up 
to 1 gramme per litre, reckoning only sand grains above 
0.3 mm. diameter. The settling in the basin is of course 
not uniform; the coarse particles are found near the 
water inlet, finer grains further off. 








Personat.—The Controller of Cdal Mines has 
appointed Mr, Frank Pick, commercial manager of the 
London Electric Railways, as his assistant to deal with 
matters in connection with the London coal distribution 
scheme.—Messrs. The Coats Machine Tool Company, 
Limited, inform us that Palace Chambers, to which they 
had removed their offices from Caxton House, having also 
been commandeered by the War Department, for the use 
of the Food Controller, their address, from the 10th inst., 
will be Thanet House, Strand, W.C, 2. Their telegraphic 
address will remain the same, excepting that the indicator 
will now be “ Estrand”’ instead of “ Parl,’’ whilst their 
new telephone number will be City 7081 (2 lines).—We 
are informed that Mr. Thomas W. Cherry has_ been 
appointed to the position of sole representative for 

essrs. Camme!] Laird and Co., Limited, in the North- 
East Coast district, which position was previously held 
by the late Mr. Joseph Johnson for many yéars. 
Messrs. Cammell Laird’s Offices are at 32, Grainger-street 
West, Newcastle—Owing to the Government having 
taken over Palace Chambers, the address of the Con- 
solidated Pneumatic Tool pee wag fr Limited, is now 
“Egyptian House,” 170, Piccadilly, London, W. 1, where 
all communications should be sent. The London show- 
rooms and repair works are at 73, 75, 79, 80, York- 
street, 8.W. 1, near St. James’s Park Station (District 
Railway), where pneumatic and electric tools can be 
seen in operation. 


CHANGES IN THE BoaRpD or ApmrRaLty.—The 
Secretary of the Admiralty makes the following announce- 
ment > “The King has approved the following changes 
in the Board of Admiralty : Vice-Admiral Sir Rosslyn E. 
Wemyss, K.C.B., C.M.G., M.V.O., to be Second Sea 
Lord, in succession to Admiral Sir Cecil Burney, 
G.C.M.G., K.C.B., who will be employed on special duty. 
Mr. Alan Garrett Anderson (late vice-chairman of the 
Wheat Commission) to’ be Controller in the vacancy 
created by the appointment of the Right Hon. Sir 
Eric C. Geddes, K.C.B., M.P., as First Lord of the 
Admiralty. On the appointment of Vice-Admiral Sir 
Rosslyn Weniges the opportunity will be taken to re- 
arrange the duties of the Second Sea Lord, who will be 
relieved of detailed administrative work connected with 
the personnel of the Fleet. It is also announced that 
Mr. R. F. Dunnell (secretary and solicitor of the North- 
Eastern Railway) has, with the approval of the directors 
of the North-Eastern Railway, accepted the appointment 
of Temporary and Additional Assistant Secretary of the 


grain | Admiralty. It is further announced that Sir W. Graham 


Greene, K.C.B., has been invited by the Minister of 
Munitions to undertake the duties of Secretary of the 
Ministry. Sir Graham Greene, with the Primé Minister’s 
ee has accepted this invitation, and has vacated 

office of Permianent Secretary of the Admiralty. 
An announcement as to his successor wil) be made later. 
In the meantime Sir Oswyn Murray, K.C.B., will act as 
secretary. 





AwarpD TO Proressor W. G. FEARNSIDES.—The 
annual general meeting of the North of England Institute 
of Mining and Mechanical Engineers was held last 
Saturday, the 4th inst., at the Wood Memorial Hall, 
Newcastle, when the G. C. Greenwell silver medal was 
awarded to Professor W. G. Fearnsides, of Sheffield 
University, for his paper on ‘‘Some Effects of Earth- 
Movement on the Coal-Measures of the Sheffield District 
(South Yorkshire and the neighbouring parts of West 
Yorkshire, Derbyshire and Nottinghamshire).”’ 


Tue Russian Exutsition.—aAs part of their scheme 
for bringing before British manfuacturers and financiers 
the tremendous opportunities which are offered to the 
Allies in the development of the Russian market after 
the war, Messrs. R. Martens and Co., Limited, 149, 
Leadenhall-street, E.C., state that they are now organising 
a series of exhibitions in the most important centres 
of Great Britain. The period fixed for the London 
exhibition is from August 7 to 18, and it is being held at 
the Central Hall, Westminster, where a large number 
of diagrams and maps, illustrating the chief features of 
Russia’s economic life, together with a representative 
collection of minerals from the Urals, are shown each 
day from 10 a.m. to 10 p.m. A lantern lecture dealing 
with different aspects of Russia’s resources is given daily 
at 8 p.m. 


German Battic Suippinc.—The German shipping 
concerns which trade between Germany and Scandinavian 
ports on the Baltic have,done somewhat better during 
1916. This to some extent has made up for the bad 
years 1914 and 1915, although the average dividend for 
the three years is only from 4 per cent. to 5 per cent., 
in isola cases perhaps 7 per cent. The companies 
which have done best are the Renata concern in Stettin, 
Baltische Rederei in Flensburg, and the Vereinigte 
Bugsir und Frachtschiffahrt in Hamburg. The greatest 
trade has been done in iron ore from Sweden. The boats 
of the companies dealing with the Baltic trade, however, 
represent about one-tenth of the aggregate German 
merchant navy, and that the remaining nine-tenths 
have fared very badly during the war is openly admitted 
on all sides. 


Tue DEHYDRATION oF PEat.—With respect to the 
recent discussions on the utilisation of peat, we are 
reminded of the experiment of about fifteen years ago 
on the electro-osmotic dehydration of peat, dye-stufis 
and other suspended matter. The originator of these 
experiments, Count Botho Schwerin, died last February. 
We were under the impression that his somewhat success - 
ful experiments on peat treatment hac been abandoned, 
because he could not get rid of more than about 40 per 
cent. of the water by burning one-eighth of his peat for 
generating electricity. From the obituary notices we 
see, however, that the treatment had lately been 
improved and resumed. The general principle of the 
process is that when water contains suspended matter. 
colloidal or not, in addition to small proportions oi 
electrolytes, the different electric cha which the 
particles'and the liquid assume between electrodes make 
these constituents travel in different directions—the 
water generally to the kathode, the particles to the anode. 
The electrodes were made of wire gauze, and the dia- 
phragnis of porous silica, &c., and so arranged that the 
water could trickle through them. Schwerin worked 
first in the dye works at Héchst, later he founded the 
Electro-Osmose Gesellschaft; his partial success in 
purifying dyes, clay, and colloids like glue and albuminoids 
and promoting dialysis, é.e., the separation of colloids 
from solutions, probably diverted his attention from the 
problem of drying peat. There are, however, no parti- 
culars available about his improved peat process. The 
electrolytic decomposition accompanying his osmose 





seemed to be unimportant. 
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SUGDEN’S SUPERHEATER FOR THE. “STIRLING” TYPE OF BOILER. 
CONSTRUCTED BY MESSRS. T. SUGDEN; LIMITED, ENGINEERS, LONDON. 
Fig.1. l yA . Fig.2 
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THE usual arrangement of superheater fitted to a 
“ Stirling ” boiler is placed between the first and second 
bank of tubes. Hitherto this has been found to he the 
best. position for a superheater, as the temperature in 
this chamber admits of a fair degree of superheat being 
obtained with a reasonable amount of superheater 
heating surface. 

There are, however, well-known serious practical 
objections to fixing the superheaters in this chamber, 
owing principally to the very limited space available 
for cleaning, removing or replacing either boiler or 
superheatet tubes. The type of superheater hitherto 
used for the purpose is arranged with the headers 
either above or below the two sets of circulating pipes 
connecting the steam and water space of the drums. 
If placed below, the expanded joints of the tubes, 
and the joints of the hand-holes affording access to the 
headers, are in the path of the flame and heated gases, 
which is for obvious reasons practice. 

In the alternative arrangement the headers are 
placed outside the superheater pipes, being inserted 
between the circulating pipes. This has the advantage 
of affording better access to the superheater tubes, 
and also is a better protection to the joints, but makes 
a very inconvenient arrangement of superheater, owing 
to the tubes having to be threaded through the circu- 
lating pipes connecting the drums, and, further, the 
tubes have to be much longer for this purpose, and 
consequently a considerable amount of the heating 
surface of the superheater tubes is ineffective. There 
is, however, a further objection to placing the super- 
heater tubes in the chamber between the first and 
second bank of tubes, as this increases the difficulty of 
taking out and replacing the boiler tubes as well as the 
superheater tubes. 

The object of the new design of superheater illus- 
trated on this page is to overcome these difficulties. 
This is accomplished by placing the superheater in the 
first chamber in close contact with the front wall of 
the boiler, and in such a position that access can be 
readily obtained for cleaning and inspection. It also 
avoids any complications in removing either boiler or 
superheater tubes. 

Previous efforts in this direction have failed owing 
to the tubes in the ordinary design of superheater 
projecting too far into the chamber and burning out. 
The arrangement we now illustrate overcomes this 
difficulty by placing the superheater tubes in a single 


header, so arranged that the front and back rows are, 
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not more than about 4 in. apart, which prevents any 
excessive heat reaching the tubes. 

The superheater header is divided into three com- 

rtments and consists of two double groups of 
D-tubes, one group being placed immediately alongside 
the other. The saturated steam from the boiler enters 
the group of tubes in the first compartment and passes 
outinto the second, which in turn is connected with the 
third compartment, through which the steam passes 
to the outlet. Ample room is provided for taking out 
and replacing any of the superheater tubes, and access 
doors are provided in the headers, which are con- 
veniently placed outside, so that a tube can, as illus- 
trated in Fig. 3, be re-expanded or stoppered quite 
conveniently without going inside the boiler setting. 

Ifa ap tube should fail it is not necessary to 
shut the boiler down, as the tube can be plugged.in a 
few minutes. For this purpose a steam stop valve is 
placed on the inlet side and one on the outlet side of the 
superheater, so that it is only necessary to discharge 
the steam from the superheater to re-expand or stopper 
a tube, which can be done in a few minutes withont 
letting the steam out of the boiler, as is necessary in 
other designs where no valve is placed between the 
boiler and the outlet of the superheater. 

Fig. 1 shows a sectional elevation of the boiler. 

Fig. 2 shows the front elevation of the boiler and 
part section showing the superheater tubes. “ 

Fig. 3 shows the arrangement for re-expanding, 
stoppering, or for removing and replacing tubes, 





The steam enters from the boiler dome, through the 
valve and connecting pipes A, into the superheater B, 
and passes from the superheater to the main steam pipe 
through connecting pipe and valve H. In passing 
through the superheater the steam first enters the 
header in the compartment D, passing thence, thro 
the first group of tubes B, into the compartment E F, 
and next through the second group of tubes B to the 
third compartment G, on which is mounted the outlet 
pipe and valve H. An access door is provided for 
inspection and removal of tubes. 

The following are particulars of the working of thie 
superheater adapted to a “Stirling” boiler at the 
Blaina Colliery. The boiler has a heating surface of 
1,620 sq. ft. and a grate ‘surface of 32 sq. ft., and is 
capable of evaporating under normal conditions of 
working about 6,500 Ib. of water per hour. The 
working pressure is 160 Ib. on the square inch, giving 
a temperature of 370 deg. F. ; the superheat added to 
the steam at this temperature is 180 deg. F., making 
a total steam temperature of 550 deg. F. 

This is a simple design of superheater, and one 
which should give good results; it has the advantage 
of _— accessibility, and raises no complications with 
regard to the boiler, as it does not interfere with the 
boiler itself as regards access for either removal. of 
tubes, cleaning or inspection. All the joints are 
outside the path of the flame and consequently will not 
suffer deterioration from this cause. The makers 
of these superheaters are T. Sugden, Limited, of 180, 
Fleet-street, London, E.C., whose superheaters in con- 
nection with various types of boilers are well known. 





THe Erm Canart.—We read in the Barge Canal 
Bulletin that July 4, 1817, is one of the most. memorable 
days in the history of American canals, On that day 
the first spadeful of earth was turned in the construction 
of the Erie Canal. The centenary of the event was 
celebrated on July 4 last. 





American State ArMOUR-PLATE PLant.—-We read 
in The Iron Trade Review, Cleveland, O., that Secretary 
Daniels has made the expected announcement that the 
construction of the pro Government armour-plate 
plant at Charlestown, W. Va., has been dela in: 
definitely, or until “‘some present needs of the Nav 
are furnished.”” This announcement’ is in liné with 
what bas been expected by the iron and steel industry 
and by those who haye been keeping in touch with the 
subjéct since the announcement was firat made, ; 
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UNITED STATES NAVY: NEW SPECIFICA- 
TIONS FOR STEEL CASTINGS. 

New specifications governing the manufacture of 

steel castings have recently been issued by the United 

State Navy Department, says The Iron Age. The 


chemical and physical properties demanded by those 
specifications are as follow :— 





- Chemical Physical Requirements. 
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Norr.—Class F eastings may contain nickel or other 
alloying metals. 

Grade C castings are not tested and are regarded as 
the least important. The purpose for which each 
grade is used is given in the following paragraphs from 
the specifications :— 

Grade A is intended for all important parts subject 
to crushing stresses or surface wear only, such as 
hawse pipes, chain pipes, turret roller paths, engine 
guides, stoppers, &c. 

Grade B is intended for parts subject to tensile or 
vibratory stresses, such as stems, sternposts, stern 
tubes, rudder frames, struts, engine bedplates, cylin- 
ders, gun-mount stands, carriages, slides, and other 
parts subject to the shock of recoil. 

Grade C is intended for gun mounts, such as 
brackets, levers, wheels, &c., not subject to shock of 
recoil, and for commercial fittings, where structural 
strength and separation of watertight compartments 
are not involved, such as pipe flanges (other than 
bulkhead and deck), cagemast fittings, stowage lugs and 
clips, hinges for doors and hatches where water- 
tightness is not involved, &c. 

Grade D is intended for the same general purposes as 
Grade B, but where greater strength is required with 
equal ductility. 

Grade F is intended for castings for gun yokes, gun- 
mount stands, carriage slides, deck. lugs, &c., of large 
size. 

The latest specifications of the Navy for structural 
steelwork, dated February, 1, 1917, demand not over 
0-05 per cent. of sulphur and phosphorus in all steel 
castings used in yards and docks and similar work, 
and limit the oaion to 0-045 per cent. for rivet steel 
for bridges and buildings. 

It is known that in many cases it is difficult to meet 
a sulphur specification of not over 0-05 per cent. 
at present, even in acid open-hearth work. The 
intensive stress for output under which blast-furnaces 
and coke plants have had to operate has tended to 
increase rather than diminish the quantity of sulphur 
in the raw materials, thereby making it still more 
difficult for steel makers to meet specifications. 





State Coau-Minine in Bavaria.—The Bavarian State 
is about to become possessed of the Friedrich Heinrich 
Coal Mining a ag Lintfort. The French shares in 
the concern will liquidated and the State will, it is 
stated, acquire not only the 20,000,000 marks foreign 
share capital, but also the balance of some 2,000,000 
marks in German possession. There has been some 
difficulty in extending the pits of the mine in question, 
but matters have mended the last few years. e coal 
is of the very best quality. This is the second important 
mining concern which lately has passed into the possession 
of the Bavarian Crown 


Bavuxire, Licnrre anp Gas Works In Auvustria- 
Huweary.—The war has inereased the importance of 
many natural resources. .\ very good xite for 
aluminium prod in Hungary in the Bihra 
district, it is said, the mineral containing up to 60 
per cent. of alumina, 20 per cent. to 25 per.cent. of iron 
oxide and silica, and some titanic oxide. The lignite of 
Petroseny, in the Hunydd Comitate, is descri as 
equal to a fair quality coal; in 1913 the Hungarian 
railways took one-third of their fuel from those mines, 
and the proportion has increased very much since, 
whilst the Bohemian lignite of the Brix district has 
gone back owing to the dearth of labour and means of 
transport. As regards works, we see in the Zeit- 
achrift des Ocsterreichi. Ingenieur und Architekten 
Vereins that of 170 Austrian gas works 118 are munici- 
pal ; coal is made in 123 of these works, water 
in 6, acetylene in 31, air-gas in 5, and oil-gas in 5 < 


tion 








COLONIAL ENGINEERING PROJECTS. 
ae give below a few data, taken from The Board of 


lazette, concerning @ colonia! engineering preject, 
further information on which can be A ained from the 
Department of C cial Intellig , 73, Basinghall- 
street, London, E.C, 2. 


Australia.—H.M. Trade Commissioner reports that he 
has been approached by the Institute of Victorian 
Industries with a request for catalogues of British 
manufacturers for ite library, The Institute has 
apres wing in view the stimulation of local manu- 
acturing, and wishes for catalogues descriptive of plant 
and machinery used in various industries. Catalogues 
should be dressed .to the secretary, Institute of 
Victorian Industries (Education Department), Mel- 
bourne. The Commonwealth of Australia Gazette publishes 
a notice by the Department of the Navy to the effect 
that sealed tenders, on the proper forms, will be received, 
- to noon on October 10, for the supply and delivery 
of pumping station plant and equipment for the Com- 
———- Naval Dockyard, Cockatoo Island, Sydney, 
N.8.W. 








ConorETE CHIMNEY FOR JaPpan.—The highest chimney 
in the world, says The Iron Age, was completed in 
December last by the Weber Chimney Company, Chicago, 
for @ copper smelter at paces, Japan. It is of 


concrete, 570 ft. high, 26} ft. inside diameter at the oad 


top and 42 ft. diameter at the base. It is on a hill 
430 ft. above the furnaces, its top being, therefore, 1,000 
ft. above the copper plant. The foundation is 90 ft. 
in diameter and contains 2,700 cub. yards of concrete. 
It rests on gravel, and supports 6,000 lb. per square foot, 
the weight of the chimney and the force exerted by the 
wind, For 150 ft. the chimney is reinforced by a concrete 
lining separated from the outer wall by a 5-ft. air space. 
The flue connecting the furnaces and chimney is 30 ft. 
in diameter and 2,500 ft. long. In the construction of 
the chimney 400 tons of steel was used. All wind 
stresses are taken by vertical reinforcing. rods, The 
temperature and shearing stresses are taken by horizontal 
rings encircling the vertical bars.. Under the maximum 
strain, the stresses are calculated not to exceed 16,000 Ib. 
per square inch; the compression on the concrete is 
calculated at 550 lb. per square inch. In erecting, all 
scaffolding was on the inside. 


Naturat Gas.—The town of Torda, in Hungary; 
where the exploitation of natural gas has assumed large 
proportions, has installed a system of heating by natural 
g both for domestic and industrial pu . The 

re holes are 52 km. (32 miles) distant from the town and 
the gas supply takes place through a steel pipe, 250 mm. 
(10 in.) in diameter. Amongst the many Fdustrial con- 
cerns which use this gas is a large cement factory, which 
takes 150,000 cub. m. in the 24 hours; a brewery, a 
sugar factory, a soda factory, some brick works, &c., 
also use it. ee oar: for the gas to these industrial 
concerns is © ingly low; 1 heller per cubic metre ; 
whilst the price for domestic purposes is 8 hellers. The 
Hungarian State Railways light their carriages with 
natural gas from the vicinity of Torda. As the supply 
of exceeds the local requirements, other plans are 
under consideration, amongst them one of delivering it 
to Budapest ; the distance, certainly, is considerable, 
some 500 km. (300 miles), in spite of which the gas, it is 
calculated, could be supplied in Budapest at 7 hellers 

r cubic metre. A ps electric station for the pro- 

uction of atmospheric nitrates has also been projected 
with a capacity of 20,000 h.p., and, further, a large 
aluminium works, in connection with both of which 
schemes test installations have been erected. (1 cubic 
metre = 35.32 cub. ft.; 1 heller = about Jd.) 


GERMANIUM IN ZINC-BLENDE.—When Clemens 
Winkler discovered, in 1886, in @ new very rare silver 
mineral, argyrodite, of the Freiberg district, a new 
element which had the properties of the unknown 
element eka-silicon, predicted by Mendeleieff, he could 
only isolate a very small mass of the new metal germanium. 

rodite is still very rare and scarce. Very small 
quantities of germanium were subsequently discovered in 
other mine all rare and complex. Spectroscopically 
Urbain, within recent years, detected ger i in 
certain blendes, and W. F, Hillebrand and J. A. Scherrer 
also found germanium while investigating the recovery 
of gallium from spelter. Last April fr: . G. H. Buchanan 
informed the American Chemical Society that he had 
definitely traced the germanium to a zinc oxide, obtained 
from blende from the Joplin district (Missouri) and 
Wisconsin. He had been aided in his search A, A. 
Noyes, who worked out a test for the metal. This 
oxide seems to be a fairly rich raw material for germanium, 
and Buchanan can account for the fact. Carbon is 
known to reduce germanium oxide at red heat, and 
germanium, being not markedly volatile at },300 deg. C., 
remains behind when the metallic zinc is volatilised ; 
the germanium then passes with the zinc oxide into the 
bags, and the blende seems to contain about 0.01 per 
cent. of germanium. The research was carried out 
in the laboratories.of the New Jersey Zine Com A 
of Palmerston, Pennsylvania, and the scientific study 
is continued in the Massachusetts Institute of Techno- 
logy. As germanium, a grey-white metal of atomic 
weight 71.9, density 5.5, stands between carbon and 
silicon on the one side, and tin on the other, and resembles 
silicon in its electric and thermoelectric properties, 
which Benedicks investigated at. Upsala in 1915, 
metallurgists may be g to hear of a source of - 
manium. Gallium, it is interesting to note, the &- 
aluminium of Mendeleieff, was also discovered in a zinc- 
blende by Lecoq de Boisbaudran in 1875. 








NOTES FROM THE. NORTH. 
Guiascow, Wednesday. 

Scotch Steel Trade.—Now that work has been resumed 
in all its intensity, steel makers in the West of Scotland 
report not only excellent busi at the t, but 
every prospect of a continuance of this satisfactory state 
of affairs in the immediate future, and, so far as can be 
foreseen, at — and steady prices. With America no 
longer available as a source of supply, the strain of 
keeping level with the demands of Government is being 
very severely felt, but no effort is left untried in order 
that the requisite material may be forthcoming at the 
stipulated time. So speedily is the output absorbed on 
Government account that export fades away practically 
to vanishing-point, with. little chance of any revival 
meantime, although under special circumstances some 
small lots are being shipped: direet to France and Italy. 
In connection with the question of ordinary mercantile 
business, both home and export, a certain uneasiness 
prevails in the minds of those who look to the future 
and consider how the problem is to be solved. The 
continued activity in the Clyde shipyards has meant 
much greater pressure for the delivery of the steel 
requi for the new tonnage. Firm prices still hold. 


Malleable Iron Trade.—Malleable iron is stili very 
greatly in request, more particularly since the entire 
production of steel has been taken possession of for war 

. This demand increases from day to day, and 
order books are well filled, every establishment being 
actively employed. Ordinary mercantile consumers are 
experiencing some difficulty in obtaining supplies. 


Scotch Pig-Iron.—Abnormal though the output of 
pig-iron may be, it is promptly absorbed by steel and 
iron makers engaged on war contracts. With the home 
d d so insistent, export is quite off, and some time 
may elapse before any change can reasonably be expected. 
Orders are plentiful, and booked well in advance, at 
prices which maintain a steady level. 








Wages Advance for Women Munition Workers.— 
Following the recent advance of wages made to men 
and youths engaged on industrial work, comes a similar 
advance to all women employed in controlled establish - 
ments and in uncontrolled establishments to whith Orders 
of the Ministry of Munitions regulating women’s wages 
have already been applied. The new Order, which will 
take effect as from August 15, provides for an advance 
of 2s, 6d. per week to all women of 18 years of age and 
over, and of Is. 3d. per week to girls under 18. y this 
both time workers and workers on systems of ‘payment 
by result will benefit, and these advances are to be paid 
in every case, in addition to the usual weekly earnings. 





Dutcn Suxipsuitpinc.—In spite of considerable 
difficulties Dutch shipbuilding has increased very 
materially during the war, as will appear from the 
appended table, showing the tonnage in course of 
construction at Dutch yards at the end of the years 
mentioned :— 

Tons gross. 
172,000 
185,000 
406,000 
440,000 


1913 
1914 
1915 
1916 


STANDARDISING MoTrorR CYCLES IN THE UNITED 
Statres.—We read in The Iron Age that, on the suggestion 
of the Wer Department, a number of motor-cycle 
engineers, representing the entire American motor-cycle 
industry, held a meeting at Washington early in July to 
consider the extent to which the parts of motor cycles 
can be made interchangeable. These experts, who met 
under the auspices of the Society of Automotive Engineers 
in co-operation with the Automotive Transport Com- 
mittee of the Council of National Defence, agreed upon 
numerous immediate steps looking to the ultimate 
interchangeability of parts in motor cycles intended for 
use abroad. These parts will all be brought to stated 
dimensions, but no effort will be made to enforce these 
standards upon motor-cycle manufacturers. There is 
little doubt, however, that this movement will result 


in great progress toward the general standardisation of 
the entire industry. 


AMERICAN BorteR Puiate SpPecirications.—As the 
result of an investigation by the Bureau of Standards 
of the requirements of the Steamboat Inspection Service 
for steel boiler plate, says The Iron Age, the interesting 
fact has been developed that the specifications heretofore 
in force have been unnecessarily severe and may safely 
be relaxed so as to increase the output without in any 
way lessening the safety of this material. One of the 
most important changes recommended by the Bureau 
of Standards is the raising of the sulphur limit in open- 
hearth steel from 0.04 per cent. to 0.05 per cent. No 
change is made in the phosphorus, which remains at 4 
maximum of 0.04 per cent. On the recommendation of 
the Bureau the following conditions have been adopted 
also :—Two tension tests and one quench-bend. test 
shall be made from each plate as first rolled from the 
billet, slab or ingot, the tensile-test pieces to be taken 
from the diagonal corners of the plate, and the quench- 
bend specimen to be taken from that part of the plate 
which represents the top of the billet, slab or ingot. 
The quench-bend. specimen shall withstand, without 
fracture, being bent over until the ends are paralle! and 
the inner us equal to one and one-half times the 
thickness of the test specimen. A modified rule has, 
further, been adopted for determining the working 
pressure on flat surfaces of boilers. 
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NOTES FROM ‘SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

South Yorkshire Coal Trade—With the resumption 
after theholidays only being slowly made at the pits in 
the South Yorkshire and North Derbyshire districts, the 
hard coal position has taken on a much stronger tone. 
Contract accounts are somewhat in arrears, though 
these are not as yet a serious matter, and good working 
in the next few days will put them right. Cobbles are 
fairly plentiful, but more steam and gas nuts eould be 
used with advantage. Slacks meet-a steady demand, 
but the holiday season in Lancashire is having effect 
upon this section. Householders are still eager for such 
quantities as dealers and merchants can ferward them 
for storing pu s. Quotations :—Best branch hand- 
picked, 20s. . to 2ls. 6d.; Barnsley best silkstone, 
188. 6d. to 19s, 6d. ; Derbyshire best brights, 18s. 6d_:to 
19s. 6d. ; Derbyshire house coal: 17s. to 18s. ; best large 
nuts, 16s: 6d. to 17s. 6d.; small: nuts, lds. 6d. to 
168. ‘6d. ; Yorkshire hards, 16s. 6d. to 17s. 6d..; Derby- 
shire hards, 16s. to 17s.;. best slacks, 12s. te 13s. ; 
seconds, 10s. 6d. to lis. 6d.; and smalls, 7s. 6d. to 
8s. 6d., per ton at the pit. 


Iron and Steel.—With practically all the works in the 
city closed for the holidays, extending in many cases 
until the early part of next week, considerable attention 
is being paid to the overhauling of plant and machinery. 
Much inthe way of arrears has to be made up in this 
essential work, andthe present is being utilised as the 
needed opportunity. It. is stated that the official 
opinion on the matter of holidays was that we were well 
forward with the munitions output, and the authorities 
felt that all firms should give the full ten days unless 
there was emergency wor 
The workers themselves must find interval ve 
acceptable, and doubtless we shall reap the fruits’ of it 
at an early date when they return refreshed for ‘the toil 
of the shop and the furnace. 
for marine and aeroplane work. ool-makers are busy 
with work for ourselves and our Allies. Drills, reamers 
and milling cutters are being. produced at a satisfactory 
rate. Mining machinery, both for horje and colonial 
use, is wanted, and the orders coming to Sheffield are 
bigger than anything so far received and executed during 
the period of the war. The lighter trades have no new, 
features at the moment. In the metal and’ material 
market business is temporarily without anything, of 
outstanding interest. ‘ 





Noset BrotrHers’ NarpatHa Company.-—The. pro- 
duction during 1916 shows an increase in the output 
of naphtha of 24,000,000 poods on the previous year’s 
production of 65,800,000 poods. The demand for all 
products has been very active ; the sale of masut reached 
the high figure of 124,500,000 poods, and 575,000 poods 
of benzine were supplied to the war department. The 
receipts amounted to 228,700,000 roubles, against 
106,145,000 roubles for the preceding year; a dividend 
of 40 per cent. was declared for 1916, against 30 per 
cent., 26 per cent., 26 per cent. and 22 per cent. for the 
ho four years. (1 pood = 36 lb.; 9.4 roubles 





MACHINERY IN British Mataya.—In 1915, acoordin 
to the Malayan States Information Agency, a substanti 
increase was shown in the use of modern machinery 
in the mines, and in 1916 there was’a further increase of 
1,877 h.p. . The following table of horse-power gives an 
idea of the nature of the machinery and appliances in 





use -— . 

1916. 1915. 

Steam... _—_ 24,810 24,589 
Steam-electric ... 4,255 ,620 
Hydraulic eee 17,911 17,118 
Hydro-electrie ... 3,549 3,172 
Suction gas LS 2,203 3,051 

Oil engines 3,851 2,950 
Oil-electric 1,495 1,697 
58,074 56,197 


At the close of the year 14 bucket dredges, all in Perak, 
were in operation, and gave satisfactory results. Taking 
the local average of eight labourers per horse-power, the 
aggregate is equal to a labour figure of 464,582, against 
449,576 in 1915 and 206,048 in 1913. This point has to 
be remembered when ‘considering a drop in the manual 
Jabour supply. 





TRADE BETWEEN THE UNITED Kincpom AND CANADA: 
—The imperial trade correspondent at Winnipeg reports, 
under date June 30, that at-a recent meeting of the 
Winnipeg Board of Trade (i.e., Chamber of Commerce) 
a new standing committee was appointed with the object 
of promoting trade between the United Kingdom and 
Canada. This committee, which.is to be known as the 
Imperial Trade Committee ot the Winnipeg Board -of 
Trade, is prepared not only to answer all questions by 
British manufacturers bearing on the trade within the 
Empire, but to receive, and have properly displayed, 
samples from.any British manufacturer. By this means, 
it is thought, importers. in Western Canada will’ have 
8n opportunity of handling British-made goods which 
are suitable for that territory. Samples submitted ean 
usually be sold, and the proceeds, less a small commission 
to cover incidental expenses, remitted to the exporter. 
The committee will also endeavour to establish con- 
nections between the importer and manufacturer, or the 
iunporter and agent. 
firms should be addressed to the seeretary, Imperial 
Trade Committee of the Winnipeg Board of Trade, 
Winnipeg. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
- Mippiessroven, Wednesday. 
The Cleveland Iron Trade.—The Cleveland iren 
market shows no change of moment. Heavy deliveries 
of Cleveland pig-iron are going steadily forward to 
Scotland under the August allocations, and a gratifying 
feature is the substantial demand for forge quality for 
customers North of the Tweed. Only a little while ago 
forge was rather a drug on the market and stocks accu- 
mulated considerably, but now that it is being freely 
and advantageously employed in the manufacture of 
basic iron stocks have fallen to quite narrow proportions. 
Furnaces are working excellently, and, as'& t, are 
producing larger proportions of better qualities of iron 
and less forge. Approaching local holide 
curtailed North of England demand for Cleveland found: 
iron. Export trade is quiet, but with iron quite plentiful, 
nd prospects of improvement. in the ton situation, 
hope is expressed that some expansion of fore ines 
be experienced in the near future. For © gon- 
sumption No. 3 Cleveland pig-iron, No. 4 foundry and 
(No. 4 forge are all quoted 92s. 6d., and No. 1 is 96s. 6d. ; 
and for shipment to France and to Italy No. 3 is 102s. 6d., 
a — 101s. 6d., No. 4 forge 1 6d., and No. 1 
8. 6d. 


Hematite Iron.—Little new is ascertainable concerning 
the. East, Coast hematite branch of trade. Continued 
careful distribution under official organisation assures 
adequate supplies to home customers, but after these 
have ,been satisfied ‘there is little iron left for sale 
abroad. Home contracts continue to be made from time 
to time, but new foreign business is very difficult to 

, ainst old contracts shipments to our Allies 
are Ps fairly well, and promise to improye, 
but there are very considerable arrears to be e up. 
Nos. 1, 2 and 3 are 122s. 6d. for home use, 137s. 6d. for 
shipment to France, and 142s. 6d. for export to Italy. 


Coke.—There ‘is heavy local demand for eoke, and 
though there is @ lot on the market values are upheld. 
Descriptions needed for the blast-furnaces in the North- 
Eastern district command full rates, average sorts 
realising 288. at the ovens, and qualities low in phosphorus 
30s. 6d,'at the ovens. 


Manufactured Iron and Steel.—Manufacturers of 
finished iron and steel experience difficulty in copin 
with heavy Government requirements and large an 
inegeasing demands of the shipyards. Pressure for 
delivery is enormous, and producers are employed ,to 
their utmost capacity. Exports are very strictly 
controlled, and very little material is mow going either 
to India or the Dominions, most of, the shipments 
allowed. being for the Allies. Quotations are steady. 

‘o home customers. common iron bars are 131, 15s. ; 
best bars, 14/. 28,. 6d.; best best bars, 14/. 10e.; iron 
ship plates, 15/. 10s, ;, iron ship angles, 134. 15s. ; iron 
ship riyets,.18/.; packing iron and steel (parallel), 134. ; 
packing iron and steel (tapered), 151. 58.; steel bars 
(no test), 141. 10s.; steel ship plates, 111. 10s.; steel 
ship angles, 111, 2s. 6d.; steel ship rivets, 201, and 
upward; .steel boiler plates, 12/. 10s.; steel joists, 
Ill. 2s. 6d. ;. and heavy sections of steel rails, 10/. 17¢, 6d. 





Rotimne Mitts ror France.—Inquiries have been 
sent from France to the United States, says The Iron 
Trade Review, Cleveland, Ohio, for 96-in. and 74-in. 
sheared plate mills and a 42-in. universal plate mill, 
to be electrically driven. The specifications include 
three main mill motors, 100 small motors, shears, roll 
tables, and from 9 to 15 heating furnaces. Lifting 
equipment, including 12 electric cranes, having capacities 
ng from 10 tons to 50 tons, will probably be bought 
To) The name of the prospective purchaser, now 

in the manufacture of ship plates and munitions, 
has been withheld. ~ 


in 





GraPHiTe ror Lusrication.—The artificial graphite 
for lubrication which Mr. Acheson introduced ten tw 
ago under the names of oildag and aquadag stimulated 
attempts to convert natural graphite into its unctuous, 
pure: variety by other means than by the heat of the 
electric furnace. From a paper presented by Proféssor 
Holde, of the Materialpriifungsamt, ‘to t Bunsen 
Gesellschaft (Zeitschrift fiir Elektrochemie, April 1, 1917), 
we see that the chemical works of E. de Haen are supply- 
ing such a’ graphite, which they call kollag. It is prepared 
after’ the methed of Dr. Karplus, by treating ordinary 
graphite with acids and other chemicals, which extract 
the mineral impurities and render the graphite colloidal. 
The communication is interesting in another respect as 
well. “In testing kéllag and comparing it ‘with oildag, 
Holde: first mixed the kollag with benzene and acetic 
acid ;' the ae then settled sufficiently in seven hours 
to te the carbon from the li . A better wa: 
was ore J filtering the kollag t fuller’s eart 
or op tee asbestos. It was, of course, known that 
such finely divided minéral matter will, like ‘charcoal, 
e@bsorb su’ impurities which pass through a filter ; 
wine can, for instance, be cleared in this way. 
But that mixtures of oil and the very finest graphite 
particles, mostly less than 1 uw in diameter, could be 
completely cleared by the aid of fuller’s earth is rather 
surprising. It is often exceedingly difficult to clear oily 
fluids sufficiently for examination. The kollag etood the 
tests well, as well as some samples of oildag ; one sample 
oildag proved superior: to all the other oildags and 
kollags, but without knowing the history of all his 
mown. Holde did not wish to say anything as to the 
relative merits of the two lubricants. 


have Pn 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—Towards the end of last week the pressure 
of shipment on account of the authorities has been 
rather heavy, on account chiefly of the impending 
holidays. The Welsh miners having decided to take 
three days’ hoiidny—instead of two as urged by the 
Admiralty—the production this week will not exceed 
35 per cent. to 40 per cent. of a normal week’s quantity. 


mse eomager is, however, a by — respite 
of disposing of any surplus stock which factors may 
have cn be. Pedecn still remains weak, but the 


supplies of home-grown timber are increasing, and are 


rapidly approaching a rate of 2,000 tons a week. 

ee gy before the holidays idle conditions 
revailed, and there was hardly any business done till 
ursday, when the collieries reopened, but it was 
anticipated that practically all this week’s output would 
be taken up on official account. 


Arrears of Coal Contracts—Mr. Finlay A. Gibson, 
the secre of the District Coal and Coke Supplies 
Committee for South Wales and Monmouthshire, has 


addressed to local authorities and other coal consumers 
in South Wales an important circular dealing with the 
ion of the effect of the recent directions of the Coal 
ontroller for the sale of coal on the arrears under 
contracts entered into prior to June 29. In this circular 
he etates that he has m instructed by the Controller 
of Coal Mines to say that the latter “‘ proposes to arrange 
that existing contracts in which there are arrears in 
deliveries outstanding on June 29 shall be submitted 
to local committees constituted of three coalowners 
and three exporters for the purpose of deciding whether 
such arrears may be supplied at the contract prices 
or are to be rded as cancelled.” The committees, 
in coming to © toaidieh, are instructed by the Controller 
to take into consideration the following: (1) Whether 
the coal was already sold abroad (or, in the case of 
bunkers, to shipowners) prior to June 29 and there is 
an obligation in the contract to deliver; (2) whether 
arrears were due to colliery owners’ fault or arrangements 
with colliery owners; (3) whether any deliveries were 
made during the three months prior to June 29, 1917; 
and (4) whether the purchaser, while failing to take 
deliveries, has bought improperly elswehere. In the 
first two cases the Controller states there will be no 
question as to the right of the purchaser to the delivery 
of the,arrears, but other cases will have to be decided 
on their merits, and the third and fourth considerations 
will assist the committees in deciding the reasonableness 
of each application, from the point of view of an undue 
hardship. It is suggested that the’ committees shall 
at the same time bear in mind that: (a) Lack of tonnage 
cannot in itself be regarded as establishing the claim 
to the delivery of arrears, and that, (b) gene y speaking, 
arrears of 8 tive contracts. should be cancelled. 
Joint committees of coalowners and exporters, with 
Sir T. J. Hughes as independent chairman, have been 
appointed to deal with all contracts for coal for shipment 
under parts two and three of the directions. It is laid 
down that ‘ No collieries shall deliver arrears outstanding 
on June 29 except in cases sanctioned by the committee, 
and when application is made to the War Trade Depart- 
ment for licence to export such coal, evidence must be 
produced that the sanction of the committee to the 
delivery of the arrears has been obtained,”’ The coal 
exporters are ieved at this further restriction on what 
they regard as their rights, because the proposals of the 
Controller are considered a vital departure from the 
conditions in the original scheme of June 28 last. It 
is pointed out that in the directions of June 28 there was 
a definite undertaking given that all contracts entered 
into before May 1, 1917, were not to be interfered with, 
and the new ruling has occasioned a good deal of per- 
turbation on the Welsh coal markets. 


Miners for the Army.—The schome for the recruitment 
of miners for the Army was considered at a conference 
of delegates representing nearly 150,000 colliery workers, 
held at iff the latter end of last week. According to 
this scheme 4,575 are required from the Welsh coalfield. 
Though the scheme has been adopted by the Miners’ 
Federation of Great Britain, the delegates at Cardiff 
rejeeted it by 236 to 25, and it was afterwards resolved 
to take a ballot of the coalfield on the subject. The 
South Wales miners have, unfortunately, come into 
unenviable notoriety more than once since the com- 
mencement of the war, In fairness to the mass of the 
workmen, however, it should be stated that these 
disconcerting decisions are come to at conferences of 
delegates, who ‘oftentimes do not give expression to the 
views of the men whom they are supposed to represent. 
These’ delegates usually receive their mandates from 


miners’ | . which are’ attended by only the smallest 
a of the men, a dozen or so of the more aggressive 
oc: 


spirits having it all their own way even at centres 
w th of men are employed. The Com- 
missioners who recently held an inquiry into the industrial 
unrest. have certainly not probed the problem as far as 
South Wales is concerned. There is in South Wales a 
small, militant. and aémbitious number of young men 
who have been taught the elements of a certain t of 

i and political economy at the Central ur 
College or Ruskin College, whose avowed object is to 
ereate discontent. 





ENGINEERING AND Mininc Lapy SrupEnts,—The 
Paris journal, Le Génie Civil, states that by a decision 
of the Minister for Commerce and Industry, young girls 
dre to be admitted as students to the Ecole Centrale, 
the French engineering —~ > They are to be admitted 
in other French technical schools, Eeole Supérieure 
des Mines, among others. . 
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THE VAMMA POWER STATION ON THE GLOMMEN. RIVER, NORWAY. 


(For Description, see Page 137.) 
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THE BRITISH SHIPPING SITUATION. 


THERE is no need for anxiety regarding British 
shipping, so far as the submarine campaign goes. 
When the present situation of our mercantile 
fleet is considered in all its bearings, it is found that 
the shortage in tonnage is due not so much to 
the war wastage as to the unavoidable absorption 
of tonnage for war purposes. The fleet of the 
United Kingdom prior to the war totalled between 
17,000,000 and 18,000,0000 tons; to-day it is a 
little over 15,000,000 tons, notwithstanding the fact 
that mercantile shipbuilding output for all the 
three years of the war was little more than one- 
third of the pre-war output. Indeed, had it been 
possible to maintain the former rate of production 
there would actually have been an increase. This 
augurs well for the future, when it will be possible 
to increase the amount of material and labour 
available for mercantile shipbuilding. And in this 
connection it is satisfactory that the first of the 
fleet of the standard ships of 8,000 tons deadweight 
capacity will be ready this month, and the others 
will follow in rapid succession. 

The real difficulty is that about 6,500,000 tons 
of the total fleet has been absorbed to meet the 
needs of the British Navy and Army, our Allies, 
and the British Dominions across the sea. One 





ers| million more tons of our shipping engaged on 


certain work cannot carry peace exports, as war 
material fills the holds, but it is available for imports. 
Thus it may be said that so far as exports are con- 
cerned less than half the fleet is available for com- 
merce. The tonnage required for war service may 
seem high, but this is easily explained when con- 
sideration is given to the number of auxiliary 
cruisets, of hospital ships, of coal’and oil carriers, 
and of transports required for war work. In the 


__| first two and a quarter years of the war, for instance, 


8,000,000 men had to be transported across the 
seas, 9,420,000 tons of supplies and explosives, 
1,000,000 horses and mules, and of petrol alone 
47,500,000 gallons, while of sick and wounded men 
over a million were carried. 

It has been felt, however, that, owing to the rela- 


1| tively small proportion available for trade, some 


system of co-ordination is essential in order to secure 
the maximum efficiency from the available ships, 


162! and to ensure the employment of every vessel in 


the manner and on the terms, as to rate of freight, 
most consistent with the national interests. The 
Government have therefore now taken complete 
control of all merchant shipping, and the result is 
thus semi-officially stated:—With the exception of 
a few vessels engaged in distant waters on work 


on which is vital to British Colonies and of vessels 


chartered to France and Italy, the British Govern- 


161 
aaa ment has requisitioned for hire at Government rates 


about 97 per cent. of the ocean-going tramps on 
the United Kingdom Register. All British liners 
have been requisitioned and are being run for 





Government account. The owners receive hire at 
Government rates and the profits derived from 
private freight carried at market rates go to the 
Government and not to the shipowner. Every 
ocean-going voyage of British steamers is now 
directed by the Government, who have regard only 
to the question of how they can obtain essential 
imports from the nearest source, and disregard 
both the interests of the shipowner and the ex- 
porter. Many trades built up in distant waters 
and sustained by British industry have had to be 
abandoned to neutral owners, who gladly seek 
employment for their vessels in areas immune from 
war risk. The coastal traffic round the shores of 
the United Kingdom is being subjected to a search- 
ing review for the purpose of withdrawing vessels 
which can be utilised for ocean-going work, and of 
bringing about a limitation of rates wherever 
possible. 

The owners are patriotically co-operating in this 
movement, and their organisations are to be pooled, 
while their stafis and resources are placed at the 
~ | disposal of the Government for running the requi- 
sitioned ships. This in itself involves a sacrifice, 
as in many instances the trades built. up by the 
shipowners must suffer severely from the Sasition 
of shipping available for such routes, owing to the 
diversion of the steamers for other trades where 
it is possible to attain higher efficiency, as measured 
by the tonnage of imports per unit of time occupied. 
This, however, is only a small part of the dis- 
interested action of the shipping community, and 
we must never for a moment forget the risks run by 
officers and crew in connection with the navigation 
of ships through dangerous waters, and, we may 
also add, the success obtained in combating enemy 
submarine boats. The owners of ships, too, have 
also shown in most cases a disinterested acquiescence 
in limitations imposed. Liners have been diverted 
from long-voyage routes, particularly in the case of 
India and the Far East, to short-distance trades, 
while a great volume of profitable trade between 
foreign countries, in which from 2,000,000 to 
3,000,000 tons was formerly engaged, has had to be 
handed over to the ships of neutral countries. The 
owners of coasting ships, too, have suffered by the 
restriction of trade around the coast, particularly in 
respect of coal-carrying. 

Already considerable advantage has been gained 
by the limitation of exports and imports. Before 
the war we were importing at the rate of about 
58,000,000 tons per annum, but last year the imports 
fell to 43,000,000 tons, and this year they will be 
considerably less. Of the 58,000,000 tons rather 
less than a quarter was foodstufis ; the remainder 
was raw and other material for peace requirements. 
Last year, however, two-thirds of our supplies were 
foodstuffs, munitions of war, and material for the 
manufacture of munitions, leaving only about 
14,000,000 tons for productive industries, as com- 
pared with upwards of 40,000,000 tons in pre-war 
times. In the present year it would seem that we 
are likely to get even less than the 14,000,000 tons 
for productive industries. The total imports in 
1913 were valued at 769,000,000/. sterling, of which 
about 94,000,000/. came from the countries which are 
now enemies. In 1916 our imports were valued at 
949,000,000. sterling, none of which came from 
enemy countries. The rise in price accounts for a 
large part of the phenomenon of an increase in 
value with a decline in bulk from 58,000,000 to 
43,000,000 tons ; on the basis of pre-war prices the 
cost would have been about 800,000,000/. sterling. 
This is due to the different class of commodity 
being imported, a far higher price being paid for the 
unproductive material of war which circumstances 
have compelled us to substitute for the imports of 
peace time. 

The value of our exports of produce and manufac- 
tures in the year prior to the war was 525,000,0001. 
sterling, while last year they were valued at 
506,000,000/. sterling; but if the prices had re- 
mained the same as in 1913 the total would only 
have been 386,000,000/. sterling. The export trade 
has therefore been reduced by about 26 per cent., 
10 per cent. having been exports to our present 
enemies, and the remainder to other parts of the 
British Dominions, to our Allies, and to other foreign 
countries. Our exports to Allies have increased to 
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some extent, but this affords no substitute for the 
loss of permanent trade. Our exports to other 
foreign countries and to the Dominions oversea 
have fallen off in value by about 100,000,000/. 
sterling, representing on pre-war values 337,000,0001. 
sterling—nearly one-third of the total. 





THE STRENGTH OF COPPER ALLOYS. 


New alloys, both ferrous and non-ferrous, showing 
remarkable properties under the ordinary laboratory 
tests, are being patented almost daily. Engineers 
have, however, learnt by much costly experience 
that the only really reliable method of determining 
the structural value of a new material consists in 
an actual trial of it. Material which in the labora- 
tory appears extraordinarily ductile at times’ 
fractures spontaneously, the apparently non- 
corrodible metal wastes away with dangerous 
rapidity, and the alloy which in the testing machine 
has shown a high elastic limit, at times gives way 
under absurdly low stresses when embodied in an 
actual structure. Indeed many of these depressing 
experiences were recorded with mild steel when it 
first began to be extensively employed. Plates 
riveted into bridges or boilers have split spon- 
taneously during the dinner hour, although sub- 
sequent tests of the material have shown good 
ductility even in the immediate neighbourhood 
of the fracture. No entirely satisfactory explana- 
tion of these mysterious failures has been forth- 
coming as yet, although accumulated experience 
has provided us with certain working rules, little 
better, indeed, than rules of thumb, by due observ- 
ance of which the frequency of these mysterious 
failures has been reduced to a minimum. 

Equally extraordinary failures have been by 
no means infrequent with copper alloys, but as 
these have never been used on anything like the 
same scale as steel, they have attracted less atten- 
tion. Nevertheless, there have been frequent 
instances in which drawn tubes and rods of brass 
have split spontaneously in store, or after but a 
few weeks’ or days’ service. Experience has enabled 
manufacturers to minimise the risk of these “ season 
cracks” in the case of such sizes of tubes and rods 
as are produced in large quantities, but equal suc- 
cess has not been attained in other cases. Unfortu- 
nately there is little inducement for either the maker 
or the user to publish to the world these disconcerting 
experiences, and many costly failures have accord- 
ingly not even served to add to the general stock of 
technical data. Special interest attaches, accord- 
ingly, to a series of papers* published in America 
during the past three years by Mr. A. D. Flinn, 
deputy chief engineer to the Board of Water Supply, 
New York City, and by Mr. Ernst Jonson, engineer- 
inspector to the same board. 

Since the Catskill aqueduct was to form per- 
manently a principal component of the New York 
water supply, it was considered desirable to use in 
its construction only the most durable materials, 
the additional capital cost involved being of little 
importance in view of the greater security attained, 
and of the expected reduction in the ultimate 
expenditure on maintenance. For this reason it 
was decided to use brass or bronze on an unpre- 
cedentedly large scale. ‘These alloys were adopted 
for valve bodies, junction pieces, gate chambers 
and the like, in castings up to 10 tons in weight. 
Anchor bolts, ladders, valve stems, and all other 
important elements subject to corrosion and requir- 
ing to be of considerable strength were made of the 
same metals forged, drawn, or extruded. In all some 
2,000,000 Ib. of these alloys were used for castings 
and another 1,000,000 Ib. weight in the shape of 
forged, rolled, drawn or extruded metal. These 
wrought metal components ranged from small 
bolts up to sluice-gate stems, 6 in. in diameter 





* “ Brass in Engineering Construction,” by Alfred D. 
Flinn, Proceedings of the Municipal Engineers of New 
York, November, 1914. ‘Inspection of Brass and 
Bronze,” by Alfred D. Flinn and Ernst Jonson, American 
Society for Testing Materials, annual meeting, June, 
1917. “Cracking of Drawn Brass,’ Engineering Record, 
ages 11, 1914, by Ernst Jonson. “Fatigue of Copper 

loys,”” American Society for Testing Materials, 1915, 
by Ernst Jonson. ‘‘ Notes on the Inspection of Bronze 
and Brass,’ American Institute of Metals, 1916, by 
Ernst Jonson. 





and 31 ft. long. The alloys mostly used were 
anese bronze, naval brass and Tobin metal. 

On the whole the castings are said to have so far 
proved satisfactory, particularly in the larger sizes, 
though there has been trouble in certain cases, in 
which faulty castings have been repaired by burn- 
ing-in. The contraction strains set up in this process 
led to a certain number of spontaneous fractures, 
until remedied by an insistence on a thorough 
after-annealing of the casting. There was also little 
trouble with the heavy forgings, but wholly un- 
expected troubles arose with the smaller articles, 
such as bolts, ladder rungs, and pipes. This was 
the more disconcerting as the manufacturers were 
amongst the most experienced in America, and 
were given a very free hand as to their methods of 
production, and were undoubtedly under the 
belief that they could produce wrought brasses and 
bronze equal in strength to steel, non-corrodible and 
capable of withstanding all workshop manipulations 
without injury. 

The specifications had been prepared with great 
care after a study of all the technical literature 
available. The test requirements were as follow :— 





Ultimate Yield- Elonga- 
Material. Strength. Point tion. 





a sq. in. oo sq.in.| p.c. 
Bronze castings .. ee 5,000 2,000 25 
Rolled material (thin) .. 72,000 36,000 28 


Rolled material (above 1 in. 
thick) .. a» ae 70,000 35,000 28 
Rivet brass. . ae phe 55,000 30,000 20 














Actually these requirements were considerably 
exceeded. The forgings showed an average ultimate 
strength of 74,000 Ib. per sq. in., a yield-point of 
43,000 Ib. per sq. in. and an elongation of 35 per 
cent., and the castings had an average ultimate 
strength of 69,000 lb., an average yield-point of 
40,000 Ib. per sq. in., and an average elongation of 
35 per cent. 

That much of the lighter wrought material was un- 
reliable was discovered in 1913, when inspection led to 
the detection of many cracked bolts, and a thorough 
investigation ensued. This showed that bolts, rods, 
ladder rungs and the like had in many cases fractured 
whilst still in store. The bolts involved ranged from 
4 in. up to 2} in. in diameter. In some cases the 
cracks extended over almost the whole cross-section, 
whilst in others they were little developed. A 
laboratory investigation showed (as was previously 
known) that heavy initial stresses existed in the 
cold-worked material, and the suggestion is. made 
that these stresses are raised beyond the ultimate 
strength of the material by temperature changes or 
by comparatively light loadings. Nevertheless 
it is very remarkable that ductile material should 
be incapable of relieving itself of excessive stresses 
by. taking a permanent set. Mild steel is certainly 
capable of acting in this way, though of course there 
are sporadic cases in which spontaneous failures 
have occurred, even with this material. It is note- 
worthy that specimens cut from the cracked brass 
rods showed excellent ductility, even when taken 
from the immediate neighbourhood of the cracks. 

An attempt was made to discriminate between 
the reliable and the dangerous material by means 
of Martens’ and Heyn’s plan of treating the surface 
with a solution of a mercury salt, In some cases 
this caused cracks to develop almost instantaneously, 
but in other cases not till after the lapse of some 
days. It was, in fact, found to be far from infallible, 
as rods which withstood the test for a considerable 
time afterwards failed, and in any case the test takes 
too long to apply to be of practical value. 

It was subsequently decided to use nothing but 
extruded metal or hot-rolled material wherever 
possible, and to insist on the thorough annealing 
of all cold wrought material. In this way it was 
hoped that further trouble would be avoided, but 
the expectation was falsified by the event, as 
failures continued to a disturbingly great degree. 
Further experiments indicated that corrosion 
had much to do with the cracking. To test this 
a number of bolts, 1 in. in diameter and 6 in. long, 
were put under a tension sufficient to produce a 
permanent set, and then exposed to the action of 
ammonia. After two days all the bolts, whether of 


manganese bronze, naval brass or muntz metal, 





whether drawn or extruded, were found to be 
seriously attacked; the cracks extended in some 
instances over 80 per cent. or 90 per cent. of the 
cross-section. Check experiments, in which the 
bolts were left under strain but not exposed to 
corrosion, or exposed to corrosion without being 
under strain, showed that in these cases the metal 
was uninjured. A further experiment indicated 
that red lead might act as a corroding agent to 
bronze and brasses under stress. Mr. Jonson main- 
tains as the result of this investigation that the 
ultimate strength of brass or bronze liable to 
corrosion does not. exceed 20,000 lb.. per sq. in. 
An exceedingly singular result was observed in 
further experiments, in which corroded rods were 
tested in bending. Such rods tested without being 
cleaned could not be bent through an angle of 
more than 45 deg. to 80deg. without fracture, whilst 
if cleaned up with emery cloth they could, it is 
stated, be bent without breaking through an angle of 
160 deg. to 180 deg. 

In general the experience on the Catskill aqueduct 
has led to the conclusion that none of the bronzes 
used could give the same duty as steel, and that no 
make of brass or bronze was exempt from failure save, 
so. far, in the larger sizes of castings and forgings. 
Possibly in the case of the forgings we have an effect 
converse to the difficulty experienced with heavy 
steel forgings. Here the difficulty was to ensure 
that the effect of the surface working should extend 
to the centre. Possibly in the case of the brass 
alloys it may be an advantage if it does not do so. 

The heavy castings have, as stated, proved 
satisfactory so far, and in view of the very large 
quantity used a special value attaches to the 
recommendations made by Mr. Jonson in connection 
with the design of such castings. He states that 
oxidation in the crucible is a very common defect, 
especially with mixtures containing much copper. 
To ensure against this defect the metal must be 
tested. Included dross is, he says, very difficult 
to detect, save hydraulically, and even this test is 
uncertain, as the honeycombed portion may be 
overlaid with sound metal. The remedy is good 
moulding, but the fault for bad does not, he says, 
always lie with the foundry-man, but with the 
designer. Every bronze or brass casting should be 
designed with reference to a given position in the 
mould, and the various parts should be arrange:! 
so that they are connected by a rising channel of 
increasing cross-section and with a minimum of 
offsets, with one of the risers, which should be 
of much larger diameter than the thickest part 
of .the casting. Where practicable the castings 
should be poured from the bottom. When a 
flange forms the upper surface of a casting some 
dross may be expected there, and adequate allow- 
ance should be made for machining it off. A 
common fault is, he says, an insufficiency of risers, 
and as foundry-men, for the sake of economy, incline 
towards reducing these to a minimum, it is well to 
specify on the drawing the total cross-section of 
the risers as a percentage of the greatest horizontal 
cross-section of the casting. 

As bronze castings are expensive they should not 
be rejected for remediable defects. Minor leaks may 
be stopped by peening, but such leaks frequently 
indicate defective metal. The common belief that 
brass and bronze mixtures are necessarily porous 
is, Mr. Jonson says, erroneous, as sound metal will 
not pass water, even under 1,000 Ib. pressure. Hence, 
if water comes through under an hydraulic test, 
even in very minute quantities, it shows that the 
metal is porous or not clean. An hydraulic test 
under 100 Jb. per sq. in. will generally reveal the 
defect. Small defects may be made good by 
drilling the casting and screwing in a plug. Where 
this cannot be done, the bad metal must be cut away, 
and. the cavity made good by burning-in or. by 
melting in fresh metal by a gas flame. 





THE REPORTS ON INDUSTRIAL 
UNREST. 

A CAREFUL reading of the reports of the eight 
Commissions appointed to inquire into Industrial 
Unrest confirms the views that we expressed on 
the official summary. The reference to the Com- 
missions was in the broadest terms, and by almost 
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all of them has been so interpreted. As a result the 
Commissions have had to face a task that could not 
be done in the time allowed. Each of them was 
required to make a thorough investigation of a most 
complex subject, and in the endeavour to do so had 
to deal with from 100 to 200 witnesses orally, besides 
perusing a large number of written communications. 
They had further to make their own arrangements 
for attracting the necessary evidence, and for their 
meetings, often in a number of different centres, 
to consider their conclusions, and to draft and settle 
their reports. They were appointed on June 12; 
the earliest report, that of the Commissioners for the 
North-Western Area, who first met to hear evidence 
on June 21, was signed on July 9, and the latest on 
July 12. A supplemental inquiry on the Barrow- 
in-Furness district by the North-Western Com- 
missioners was begun on July 10, and the report 
was signed on July 16. It is needless to labour 
the extent of ground that had to be covered, but in 
illustration of it the report on Wales may be quoted ; 
this ends with a summary of principal recom- 
mendations running into 49 clauses. A number 
of the reports mention only that they have dealt 
with the “ views ” submitted to them by witnesses, 
and thus admit in effect that they have had to take 
their facts at second-hand. More than one professes 
only to reflect the views so collected, without 
either adopting or correcting them ; and in at least 
one it is admitted frankly that no opinion could be 
formed without the attendance of many witnesses 
who were not available in the time at disposal. 

For meeting an emergency in which the lives of 
an army now numbered by millions are at stake this 
procedure may possibly be justified; but it would 
be trifling with our readers to ask their attention 
to the reports as embodying what in any sense 
can have been a thorough inquiry into the factors of 
industrial unrest, or a fundamental basis for action 
directed to the situation after the war. The 
Commissioners as a whole have not only shown an 
untiring anxiety to do their utmost, but many of 
them have emphasised and illuminated much in the 
situation that ought to be brought into relief. 
Their reports may be studied with interest as a 
reflection of the varying opinions that they had the 
opportunity of hearing, with which it is obvious 
that some of them were familiar in advance. But 
they cannot be considered seriously as a resolution 
of the conflicting opinions that have to be reconciled 
as to future needs, or a verdict on facts; not that 
the Commissioners would have been unable or 
unwilling to collect the facts and find such a solu- 
tion or verdict if time had allowed, but that to do 
so in the time at their disposal would have been 
impossible for any body of men. The situation is 
perhaps best illustrated in the excellent report of the 
Commissioners for Scotland, who say plainly that 
they have tried merely to reflect the opinions that 
have been put before them, without necessarily 
adopting what was represented; and, in contrast 
with most other Commissioners, they practically 
confine themselves to questions affecting the con- 
duct of the war, on which they offer valuable and 
informing recommendations. 

That, indeed, is the subject on which engineers 
and the country need immediate action by the 
Government ; and such evidence as is furnished by 
the reports only confirms what was known before 
to engineers and has been emphasised repeatedly 
in these columns. In what concerns engineers 
perhaps the most important of these considerations 
are those that relate to the dilution of labour and 
the operation of the Military Service Act. As is 
remarked by the Commissioners for the London and 
South-Eastern Area, the difficulties that have 
arisen in dilution have been largely due to the fact 
that they have been conducted “ haphazard ” 
and not “on any well-defined principle.” We have 
pointed out repeatedly how impracticable the present 
procedure is, and it is to be hoped that at last the 
Government will proceed to make the systematic 
and uniform use of its woman-power that has not 
been made up to now. At bottom the difficulty in 
doing so lies (and is so exhibited in a number of these 
reports) in part in the anomalous application of the 
Military Service Act, and in part in the intrusion of 
bureaucratic methods into what is really a matter 
of engineering works management. The statement 





of the Government early in the war that at that time 
engineers could serve the country better in the 
shops than in the line has been construed as a pledge 
that engineers should not at any time be taken for 
the Army. It is not surprising to find from the 
reports that, while the unions of the numerous 
protected trades are pressing for the exemption of 
their members as of right, the unions of other trades 
resent and dispute the justice of the privilege that 
is claimed. By what mandate a democratic Govern- 
ment could have been imagined able to distinguish 
between men when all fit citizens of military age 
were called to the military forces, and to exempt 
any man whose services in civil life could be per- 
formed by women or men of non-military age, does 
not seem to have been asked; and the absence of 
a plain statement from the Government that they 
had no such right and have given no such privilege 
keeps the unions still persisting in their claims, 
and the progress of the war still impeded. 

The outstanding fact, indeed, that emerges from 
the consideration of these reports is that the 
Government does not yet realise that by the side of 
the interests of the men at the front other con- 
siderations are for the time being negligible, and 
would be recognised as such by all workmen if the 
Government by its acts and statements made the 
facts clear to them. Its present attitude is reflected 
in the advice of the North-Eastern Commissioners 
in the event of the abolition of leaving certificates. 
It should, they say, be indicated to the trade unions 
that their men must only leave gradually, so that 
they may not “upset existing arrangements or 
seriously diminish the output of munitions or 
ships.” If what the Government had said of the 
situation in regard to munitions and ships is true— 
as there is no reason to doubt—there is no diminu- 
tion in their output which can be otherwise than 
serious, nor can any right be honourably or safely 
granted to men to do anything that would diminish 
itbyagunoraship. All that can be done to remedy 
the food situation, the grave housing scandal that 
exists in many parts, the insufficient payment of 
skilled men who, by reason of their skill, are now on 
day-work, should be done forthwith, as practically 
all the Commissions recommend. Whatever arrange- 
ments are possible for expediting the remedying of 
hardships, when they arise, should equally be made ; 
and it is satisfactory to find that the Commissions 
are mostly of one mind in thinking that it is readily 
practicable to meet this irritating grievance, where 
it exists. All that is possible should be done to 
secure men the reversion of jobs from which they 
may be displaced. Most of these reforms would 
expedite output, and none would impede it. But 
the proposals that compromise either on the output 
of munitions or the maintenance of essential 
industries, that restrict the employment of fit men 
in the army for any reason except the impossibility 
of replacing them in indispensable work, or that 
seek to bind industry after the war on the strength 
of asummary and imperfect inquiry, are inconsistent 
with the present discharge by engineers of their duty 
to the country and the future safety of their great 
and complex industry. 





THE WASTE AND CONTROL OF 
NATURAL GAS. 

WuereE oil-well drilling is carried on extensively, 
as in the United States, a considerable loss of 
petroleum and natural gas is unavoidable. In 
early days the necessary technology and mechanical 
equipment that would have prevented much of the 
loss were both wanting, and waste came to be 
regarded as the consequence of abundance, or treated 
in the light of a necessary impost on the operations. 
In later years of the industry there was less excuse 
for ,uneconomical exploitation, but instead of 
improvement, in some fields of the mid-continent, 
where production was largest, the abuse grew to 
such an extent that the Government in the common 
interest was compelled to interfere. Accordingly, 
under the auspices of the Bureau of Mines, a com- 
mission of inquiry was appointed to examine the 
technical conditions that were responsible for 
practices that led to such deplorable waste. Experts 
have collected much evidence, and from time to time 
the Bureau has published reports that have attracted 


considerable attention, as well as not a little dissent- 
ing criticism from interested parties. Recently, 
armed with greater experience and wider informa- 
tion, a fuller report* has been issued that sets out 
very plainly both the dangers with which the industry 
is threatened and the appropriate measures for 
preventing waste and conserving the gas. Though 
this report may appeal more forcibly te some of our 
Colonies than to ourselves, for in this country we 
have not been favoured with petroleum wells or 
subterranean stores of natural gas, yet it is not 
without much interest, disclosing as it does the 
extravagant waste that has been permitted, either 
from negligence or ignorance, suggesting methods of 
control that will check the wasteful habits engen- 
dered by long-continued indifference, and describing 
a simple means of mechanical prevention, with the 
theory underlying its application. 

This unfortunate disconnection from a great 
industry makes it difficult for us to appreciate either 
the itude of the forces at work or the extent 
of the threatened loss. The figures we are going to 
quote by way of illustration, regarded absolutely, 
appear immense, relatively to the stores availab 
they may be of little importance. But in any case 
they express only part of the loss, they refer only to 
the waste at the surface, that which can be calcu- 
lated with some approximation ; they tell us nothing 
of other and possibly greater losses underground, 
due to the gas migrating or dissipating through other 
geological formations and becoming irrecoverable in 
commercial quantities. The losses attaching to this 
latter class can only be inferred, and will come under 
consideration later; of the former, it is possible by 
a typical instance, one of many that the authors 
have reported, to gain some insight into the reck- 
lessness that has hitherto prevailed. A gas well 
in Ohio was allowed to blow into the air for ten years. 
When at last an attempt was made to bring the well 
under control the daily escape of gas amounted to 
4,500,000 cub. ft. It was not entirely closed in 
until two years later, and it is safe to say that the 
total volume of the gas wasted could not have been 
less than 15,000,000,000 cub. ft., whose fuel value 
would have been equivalent to 750,000 tons of coal. 
From the many examples displaying similar or even 
more extravagant features one is prepared to admit, 
simply as a matter of figures that the imagination 
is incapable of ‘realising, the approximate accuracy 
of the estimate that up to the end of 1912 the 
waste of gas in the mid-continent fields alone did 
not fall short of 425,000,000,000 cub. ft., ng 
in the aggregate a heating value equal to 21,250,000 
tons of coal. It is only the conspicuous instances 
that come under notice, the accumulated waste from 
innumerable smaller wells must be enormous, and 
it is probably no exaggeration to say that not half 
of the natural gas so far developed has been utilised. 
The pecuniary loss is by no means the only or the 
most dreaded form that escape of gas can assume, 
There is ever a great hazard from fire risk, and a 
large number of deaths and serious accidents from 
burning gas have occurred during drilling opera- 
tions. It is difficult for anyone who has not seen it 
to realise the uprush of flame that characterises 
a gas fire. The danger of extensive conflagration 
is so fully recognised that stringent precautions 
are adopted. No fires, open lights, or automobiles 
are allowed among the wells, but gas in dangerous 
quantities may travel many hundred yards from 
its source, causing much damage and loss of life 
if ignition should result. 

But when the object is to reach oil, everything that 
delays the accomplishment of that object is an 
unwelcome hindrance, whether it be gas or other 
obstacle, and is regarded as a nuisance. That 
eagerness to reach the goal explains the indifference 
usually shown to the escape of gas on the oilfields. 
The gas generally found above the oil sands is 
regarded as an inevitable evil, to be got rid of 
with as little delay as possible, and little heed is 
paid to the fact that where much gas overlies the oil 
the usual dry-well methods of drilling become a 
positive source of danger. If there is no ready 
market for the gas it is allowed to “ blow” into the 





* ‘‘ The Use of Mud-Laden Fluid in Oil and Gas Wells.” 
By Jaines O. Lewis and William F.McMurray. Washing- 
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air unrestrainedly, generally with the view of 
reducing the volume and pressure, so that drilling 
may be conducted with less effort in later wells. 
Such reduction of pressure may be attended by 
disastrous consequences, since the lowered pressure 
may prove insufficient to resist a subsequent 
introduction of salt water, causing very serious 
injury to the whole field. 

The dangerous risks taken in exploitation warrant 
Government interference, and as a consequence 
stringent protective measures have been enforced. 

But it was first necessary to devise a scheme that 

should be efficient and economical without ’ being 
oppressive to the oil industry. Fortunately a 
practical scheme promising success was ready for 
application. Experience gained in the oilfields of 
Texas and California, where the rotary drilling 
system is in use, suggested the employment of a 
mud-laden fluid to fill the interstices behind the 
casing, thus furnishing at small cost an effective 
lining that would drive water, or oil, or gas, back 
from the hole, sealing off each stratum,'so that the 
contents can neither enter the hole nor move from 
one formation to another. Inspectors appointed 
to supervise the oil and gas-mining operations in 
Oklahoma, where gas losses amounted to a scandal, 
have reported very favourably on the adequacy of 
the method and have recommended its compulsory 
adoption. 

A mud-laden fluid in this sense implies a mixture 
of water with any clay material that will remain 
suspended in the water for a considerable time. 
Sand, limestone fragments, and the coarse materials 
that result from drilling are not suitable. The 
consistency is a matter of some importance, to be 
decided by the special requirements of each case. 
If used too thin, the fluid will act like clear water 
and fail to clog effectually the pores of the sand, 
as intended. In such a liquid condition the 
mixture may be forced into the sand for some 
distance and injure adjacent wells, or it may cause 
“caving,” or possess insufficient weight to overcome 
high-pressure gas. On the other hand, the upper 
limit of density is the maintenance of a fluid con- 
sistency and the possibility of being worked freely 
through pumps. The method has been submitted 
to the severe criticism that is incident to the use of 
all new and unfamiliar devices, a criticism possibly 
the more severe and the more prejudiced as the 
simplicity of the plan is evident. It has been urged 
by interested objectors that drilling could not be 
conducted in mud-fluid; that drillings could not be 
bailed from a hole filled with such fluid; that mud 
would cause the tools and the casings to stick, 
and, finally, the real objection probably, that its 
use would cause trouble in drilling and entail 
additional expense. All these objections, and some 
others, are considered by the authors on technical 


grounds and shown to be illusory. Where failure | 


has resulted it has been the consequence of following 
injudicious practices and the neglect of adequate 
preparation in advance. Into details we do not 
propose to follow the authors, but the general 
principle founded upon the action of colloidal 
masses is interesting, and may find other uses than 
the sealing of gas-wells. 

The restraining action of a narrow column of 
mud-fiuid on the porous formation with which it is 
brought into contact may be easily traced. In the 
particular instance to be considered, that of a 
drill hole to be cased, the hole must be of sufficient 
diameter to allow the couplings to pass freely up 
and down. This implies a vacant space of about 
an inch between the casing and the walls of the hole, 
as shown in Figs. 1 and 2, contrasting a finished 
section with one of incomplete form, permitting 
possible leakage between successive formations. 
This danger is so evident that it does not need to 
be emphasised. The waste of gas passing directly 
to the surface and making its presence known has 
already been mentioned, but the loss arising from 
lateral expansion on the passage from one stratum 
to another is prea undetermined and escapes 
detection. Not.only is the gas lost as an immediate 
marketable paaraame, Sah but by escaping into other 
porous strata the pressure and volume may be so 
reduced as to rob’ it of all commercial value. So 
accustomed is the driller to this gas waste, and so 
convinced has he grown of the futility of any 








practical steps to prevent gas movement, that he 


objects to incur any expense in what he regards as 


the impossible task of holding it underground in a 
form that will render it available for future markets. 
The object of the mud lining, however, which in 
favourable cases can be applied at a cost of no more 
than 30 dols., is to confine the oil and gas to the 
strata in which they are respectively encountered. 

The way in which the clay particles operate to 
effect this end can be understood by comparison 
with the action of a filter paper, where in use most 
of the sediment to be retained is deposited on the 
surface of the paper, but some enters, diminishing 
in quantity with the distance penetrated and the 
nature of the paper. Similarly, much of the mud 
in the mixed fluid is deposited on the walls of the 
well and penetrates a distance into the formation 
depending on the combined pressure produced by 
the column of the fluid and the pump, the porosity 
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| of the formation, and the consistency of the fluid. 


Herein is seen the vital importance of a correct 
consistency of the fluid, to which allusion has been 
made. Though a variation between fairly wide 
limits is permissible, there can be no doubt but 
that many failures can be traced to the use of a 
fluid of improper consistency or of unsuitable 
materials. This is the more probable in the Cushing 
field of Oklahoma, where the formations contain 
much sand and but little clay. It is, however, 
generally admitted that except in the case of some 
fissured formations, or where unusually coarse sand 
is encountered, the mud-laden fluid will form a 
plug that is impervious alike to oil, gas or water. 
Two points in this connection are worthe con- 
sidering—Why does not the clay settle, reducing the 
upper portion of the column, at least, to a very thin 
fluid unsuitable for sealing the pores ; and, secondly, 
why does not the pressure of the gas force out the 
thin barrier created by the mud deposit ? To those 
who have seen and suffered from conflagrations and 
explosions, the means employed seem too slight 
and inadequate to achieve its aim. The very 
simplicity of the proposal suggests to some a ground 
for mistrusting the thoroughness of the expedient. 
Whatever suspicion may be entertained, however, 


is not warranted. It is a peculiarity of colloidal 
materials to remain in suspense for an indefinite 
length of time. Experiments on columns of fluid 
in short tubes show that for some hours settling is 
fairly rapid, but after a few days a condition of 
equilibrium is established, and that no more settling 
takes place, however long the mixture is kept under 
observation. In a long colunmm, such as occurs in 
actual practice, the settling operation must occupy 
a very long time, and no instance has yet been found 
in which mud-fluid has solidified behind the casing 
of deep wells. If settling does take place, and there 
is reason to suspect too thin a composition near the 
top of the column, where there may be formations 
it is desirable to protect, more or thicker mud fluid 
can be inserted after an interval. But as a rule 
the rapidity of the action is as remarkable as its 
completeness. The authors give many examples 
of successful treatment of wells that have either 
been abandoned as intractable or presented unusual 
difficulties in drilling. As an instance we may quote 
the case of an Oklahoma well that had been drilled 
to gas sand at 1,700 ft., when further drilling was 
prevented by thé uprush of gas having a rock 
pressure of 810 Ib. to the square inch and a presumed 
volume of 40,000,000 cub. ft. a day. As ‘this 
pressure and volume prevented the lowering of the 
drilling tools, the Bureau took charge and com- 
menced operations on September 5. Though the 
necessary mechanism had to be set up for intro- 
ducing the mud fluid, the well was under control 
next day and drilling resumed. On September 7 
the hole was through the gas sand, and on Septem- 
ber 9 the fluid could be bailed from the well and 
the gas allowed to clean out the hole. Further 
operations were comparatively simple and gave no 
further trouble. In other cases of violent outbursts 
of gas or water the well has been brought under 
control within twenty or thirty minutes from the 
time the mud-laden fluid was started into the well. 
And, further, when drilling other wells on adjacent 
ground, a year or more later, the formations have 
been found efficiently protected. Occasionally it 
will happen that unusual difficulties supervene. 
A formation may be encountered so porous in its 
nature, or so coarse-grained, that the thickest liquid 
possible to work fails to effect an impervious seal. 
Then it may be necessary to employ thickening 
substances, as Sawdust or chopped ropes, &c., 
which will pack in the pores of the sand and assist 
in holding the mud. The remedies to be adopted 
in such untoward circumstances will be suggested 
by the experience and ingenuity of the engineer, 
and in no way affect the general principles involved 
in the use of the mud lining. 

The second point is easily answered. No oil or 
gas can pass through the mud sealing unless the 
pressure within the strata is sufficient to force the 
mud out of the pores and overcome the water 
pressure in the hole. The resistance to movement of 
the mud contributes to stability, but the plug is 
held in its place mainly by the excess of pressure 
produced by the column of fluid in the hole. 
Arguing on that ground, some drillers have con- 
tended that clear water should have sufficient 
restraining power, but this is a misconception. The 
clear water escapes into the sand indefinitely, and 
a column of sufficient length cannot be maintained 
to supply the necessary pressure to hold back the 
gas. But just as clay may require reinforcing by 
some more clogging material, it will occasionally 
happen that the gas pressure will exceed that of a 
column of water extending to the top of the hole. 
When that occurs the fluid is blown out and the 
well goes “wild.” The remedy is more pressure ; 
this can be supplied by the pump, and if great 
enough the mud-laden fluid can be forced into the 
sand. Neither has the mud of itself sufficient 
adhesive power to hold back the gas. If the column 
of fluid is removed the pressure within the sand 
will generally force out the mud coating. Both 
the clay and the column of fluid are needed, but 
given such a support the contents of each formation 
through which the drill passes will be confined to 
its own stratum and there will follow no movement 
of oil, water or gas, either from the sands into the 
well or from one sand into another. ‘‘ Waste and 
intermingling are prevented, corrosive waters cannot 








reach and attack the casing, and the strata are 








Aue. 40, 1917.] 


ENGINEERING. 


155 








entirely séaled off from each other as they were 
before the well was drilled.” Where sands of many 
different kinds aré encountered and the passage from 
water sands to those of gas and oil is frequent, the 
only feasible plan of protecting the valuable minor 
deposits is apparently by some such method as that 
described. The insertion of sufficient strings of 
casing to protect each deposit is impracticable. 

The method of preparing the mud-laden fluid in 
a convenient and economical manner will be 
governed by the conditions, geological and mechani- 
cal, that obtain in the neighbourhood of the well. 
The authors, urging practical plans on reluctant or 
prejudiced drillers, treat such points at considerable 
length, but they are essentially local in their 
importance. In combating dilatoriness and urging 
compliance with legislative measures, it is necessary 
to show that, far from being an inconvenience, the 
mud-fluid may be of assistance in many operations. 
Accordingly they show how the fluid mixture can 
best be introduced into the well not only when the 
gas is under fairly normal conditions and can be 
shut in, but when the quantities of water and of gas 
are so great as to call for special treatment. The 
modifications of drilling which may be n in 
the presence of the mud-fluid, the most suitable 
method for finishing the casing of wells, together 
with the arrangement of fittings, are of profound 
interest to those who supervise oil and gas-mining 
operations, but are rather far removed from the 
present subject. 





A RECORD OF SUCCESS IN MUNICIPAL 
TRAMWAYS. 

No municipal undertaking in this country has 
been more successful than the Glasgow Corporation 
Tramways, but the conditions are highly conducive 
to prosperity. There are no; tube railways, and 
the suburban lines of the various companies are not 
operated electrically. Moreover, the street paving 
is not suitable for motor omnibuses; in any 
case the Corporation, being the road authority, 
has prohibited the working of these. The cab 
traffic, too, particularly the motor-cab traffic, is 
limited, partly owing to the rate being 1s. per mile, 
although no extras are charged. Owing to this and 
the convenience of the routes of the tramways, 
the Glasgow people have not acquired the taxi-cab 
habit to any great extent. There is this further 
advantage in favour of the tramways, that they 
traverse nearly all the main thoroughfares, and a 
passenger in the city area need not walk more than 
100 or 200 yards to get a car. Again, the tramways 
extend a considerable distance beyond the city, the 
mileage within the city being 149} miles of single; 
track and without the city 48} miles of single track ; 
practically all the lines are double track. Except 
for the two steam underground railways, the tram- 
ways have no competition over a very large area. 
It must be admitted, however, that, apart from this, 
the fares and the service are commendable. The 
only criticism that might be made by the travelling 
public—and this applies equally to the London 
and other systems—is that the service of cars is not 
on all routes in proportion to the density of the 
traffic, and there are, in some few cases, some- 
what long and variable intervals between the 
cars. 

The accounts, which have just been issued, show 
that the financial situation is most favourable. 
The total borrowing powers are just over 4,500,000. 
sterling, but the capital actually expended is 
about 720,000/. sterling less than this. To the 
amount accumulated in the sinking fund by annual 
contributions there has this year been added, as a 
transfer from the depreciation and permanent way 
renewal fund account, over 2,328,000/. sterling, 
and by this means the capital expenditure has 
practically been wiped out. This result is in large 
measure due to the favourable terms on which 
money has been borrowed on the security of the 
rates. Thus, only 78,846/.-has had to be paid in 
interest during the past year. As compensation for 
this advantage there has been paid to the “ common 
good fund ” since 1894, when the Corporation took 
over the tramways, a sum of 804,913/. Of thissum 
as much as 160,984]. was contributed during the 
past working year. This “common good fund” 
Is, we might say, the petty expenses purse of the 





City of Glasgow, being the accumulation of profits 
derived from various undertakings. The density 
of the traffic is high. The number of journeys 
per unit of public served is 337.65 per annum 
(nearly one per day), and the total revenue now 
exceeds 1,250,000/. sterling, while the working 
expenditure, including contributions to workmen 
at the front, is 838,065/., and the net balance, after 
paying interest on capital and contribution to the 
sinking fund, is 160,984/., which passed to the 
“common good fund.” The working expenses, it 
should be said, include the necessary repairs to 
track and rolling-stock, and the rate of depreciation 
and permanent way renewal provided for is 2001. 
per mile of single track, and 3 per cent. on power 
station and sub-station, plant, cars, and the electric 
equipment of cars ; while for other rolling-stock it 
is 15 per cent., and 5 per cent. for the tramway 
bridge over the canal at Dalmuir, necessary for the 
extensive ‘traffic from Glasgow to Loch Lomond, 
where the city recently purchased a large estate for a 
public park. 

The cars are much smaller than those used in 
London, and the car-mileage for the past year is 
over 25,786,000, each car running an average of 
104.74 miles per day at an average speed of 8.18 
miles per hour. The average total revenue per car- 
mile is 11.728d. The traffic revenue is 7s. 23d. per 
car-hour. This is high-in view of the size of the 
cars. The traffic revenue per mile of single track 
operated is 6,282/. per annum, or per route-mile 
12,5401. per annum, each unit of the public served 
contributing 21s. 8d. per annum in traffic revenue. 
All of these are favourable figures, and are due 
to the relatively small competitive transport 
facilities provided. 

On the other hand, credit must be given for the 
relatively -economical operating expenses. The 
working expenses only absorb 55.68 per cent. of 
the total receipts, excluding interest on capital, 
sinking fund, property and income tax, and pay- 
ments to dependents of employees at the war. These 
bring the total to 87.98 per cent. for all expenses, 
so that the net profit is 12.02 per cent. of the total 
receipts. The total working expenses per car mile 
are 7.799d. In other words, the average fare paid 
per passenger is just over jd., and the average 
working expenses, including power works costs, 
are under }d., so that each passenger who enters 
the car. yields on an average anet revenue of about 
a farthing. As regards the fare, the average per 
mile is 0.44d. The scale of fares advances. in 3d. 
stages to 7d., and, generally speaking, there is now 
a fairly even rate per mile irrespective of the dis- 
tances travelled, a halfpenny carrying the passenger 
1.15 miles and a penny taking him 2.31 miles, while 
the sevenpenny rate—the highest—takes the pas- 
senger 14.48 miles. 

The total cost of electric current (calculated on 
46,607,090 kw.-hours) is 0.454d. per kw.-hour. Only 
8.84 per cent. of the current delivered from the 
power station is lost, and the coal consumed per 
kilowatt-hour generated is 2.65 lb. The load factor 
on the total load is 31.9 per cent. 

The general financial condition to-day is that the 
sinking fund, plus the transfer from the depreciation 
and permanent way renewal fund, has practically 
equalled the capital expenditure, and, in addition, 
there is a general reserve fund of 31,034l. and 
a depreciation and permanent way renewal fund 
of 181,200/. Further, considerable separate funds 
have been accumulated for third party accidents and 
employer’s - liability, so that Glasgow has every 
reason to be proud of the financial condition of the 
Corporation tramways. 








NOTES. 
NaTIONAL ARMOUR PLATE FacTORIEs. 

We learn from The Iron Age that the United 
States have for the present abandoned the intention 
of establishing a national armour-plate plant, in 
view of the fact now apparent that the establishment 
cost would very greatly exceed the 11,000,000 dols. 
appropriated thereto by Congress. The intention 
was ostensibly based on dissatisfaction with the 
prices charged by armour-plate makers; but the 


latter maintained that the Government authorities 


greatly underestimated certain heavy incidental 
expenses. Probably the plan originated -less in 





the idea that prices were too high than in a certain 
prejudice against all armament firms, which had 
been worked up by ignorant publicists on both 
sides of the Atlantic for some years before the 
outbreak of the war, an agitation which quite 
possibly received a helping hand from the secret 
service funds of the German Empire. Even now, 
however, the less intelligent writers of the school 
in question have failed to grasp the fact that it 
was the existence of armament firms which saved 
the world from German domination. Without the 
supplies of munitions from America during the 
earlier months of the war the Allies could not have 
held out on the West, and without the invaluable 
aid of private firms who provided the “ know how ” 
the extraordinary development of our munitions 
output would have been impossible. To this 
development, there is a general consensus of 
opinion amongst those who know, the existing 
national arsenals have given little assistance, their 
action having been largely obstructive; so much 
so, that certain shell makers, driven almost to 
despair by the perversity of officials, declared that 
the only chance of a successful issue to the war 
lay in the complete destruction by Zeppelins of 
Woolwich and all its works. Fortunately we had 
in our private firms strong men who were able to 
force the hands of officialdom and to compel the 
cancelling of some of the absurd and costly require- 
ments embodied in the original specifications. 
Some very interesting stories could be told of these 
struggles, but few will ever be published. One 
procedure which was found effective was to boldly 
ignore an absurd requirement and proceed with the 
making of the shells in spite of refusals by the 
inspectors to pass them. A threat to send to the 
War Office a photograph of a large batch of these 
perfectly sound shells then led to an immediate 
withdrawal of the ridiculous regulation, to the great 
benefit of the country. 


ELeEctrRIC PROPERTIES OF SILICON AND GERMANIUM. 


When examining silicon from the Yajce works 
in Dalmatia, in 1913, Dr. E. Baerwind and Professor 
F. Fischer observed that silicon possessed the highest 
thermo-electric power known. Strangely enough, 
however, the silicon from different sources differed, 
being sometimes strongly electro-positive against 
copper, and sometimes negative, and by combining 
the positive and negative varieties they obtained, in 
fact, a thermocouple having the extraordinarily high 
thermo-electric force of 1,000 microvolts per degree 
Centigrade. There is always a little iron and other 
impurity in silicon; such impurities seemed to 
diminish the thermo-force, but not to affect its sign, 
and the only characteristic difference they could 
find was that the negative variety seemed to contain 
a little silicon oxide, or a little more than the positive 
variety. When resuming these researches recently 
in order to determine the exact percentage of oxygen 
in silicon, Fischer and Baerwind found, however, 
that it was impossible to exclude all oxygen when 
analysing their silicon. Compact silicon, they 
confirm, was indeed not oxidised when heated to 
1,100 deg. C. though it turned iridescent; but 
finely divided silicon was distinctly oxidisable, 
and as they had to grind their silicon (before 
dissolving it) in an agate or silicon mortar, 
and thus to expose constantly fresh hot surfaces 
to the oxygen of the air, a slight oxidation was 
unavoidable. They therefore tried to purify the 
silicon by crystallisation from different metals. 
Dissolved in aluminium and crystallised from this 
solution, the Si was always highly positive, no 
matter whether originally positive or negative. 
Crystallised from silver or from tin, in which Si is 
far less soluble, the Si was always negative. Now 
aluminium would reduce any oxide in the Si, which 
the silver and tin would not do; but the Si from 
Al was not free from Al. The specific gravity of the 
two varieties was the same, 2.33; heating up to 
1,200 deg. C. did not change the sign of the thermo- 
electric force, though heating in a vacuum electric 
furnace did, and they finally concluded that oxygen 
is probably responsible, i.e., pure silicon is thermo- 
electrically positive, but turns negative by being 
oxidised. Professor C. Benedicks, of Upsala (“‘ Jahr- 
buch fiir Metallographie,” 1915, pages 225 to 238 ; 
the other researches have appeared in the Physik- 
alische Zeitschrift of August 15, 1916, pages 373 to 
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376, and the Zeitschrift fiir Anorganische Chemie, 
97, pages 56 to 73, September 12, 1916), had 
arrived at a different conclusion. Experimenting 
with germanium, of which he had only a specimen 
of 0.46 gramme weight (presented by its discoverer, 
Clemens Winkler) at his disposal, he observed that 
germanium showed the highest thermo-electric 
force next to silicon, which he also studied. The 
germanium was rapidly cooled ; white tin he found 
thermo-electrically negative (weakly), very slowly 
cooled grey tin strongly positive. Benedicks 
therefore ascribed the peculiarity to the rate of 
cooling, which Fischer and Baerwind do not confirm. 
The two substances also resemble one another in 
their pronounced rectifying power, which was 
investigated both by Benedicks and by Fischer and 
Baerwind. Here, again, the positive and negative 
variety of silicon differed as to the direction of the 
rectification. Now thermo-electric force and recti- 
fying power generally go together, but the nature of 
the rectification is not quite understood. The 
peculiar behaviour of silicon may help to elucidate 
the phenomena. 


Coat ANALYSIs. 


The ordinary coal analysis is confined to the 
determinations of moisture, coke, volatile con- 
stituents and ashes; the ultimate analysis for 
carbon, hydrogen, nitrogen and also sulphur is not 
considered necessary as a rule. It is fully under- 
stood that the customary methods of the immediate 
coal analysis are very imperfect and may lead 
to discrepancies and litigation. Moisture can be 
determined by indirect, gasometric and direct 
methods. The indirect method is frequently carried 
out by heating 1 gramme or 2 grammes of coal for 
an hour in a drying oven to from 105 deg. to 110 
deg. C., and determining the loss of weight. That 
method is simple, but hardly scientific ; coal absorbs 
oxygen even at ordinary temperatures, there is quite 
an appreciable combustion near 100 deg., and at 
such temperatures other gases are liberated from 
the coal which should not be entered as moisture. 
On the other hand the gasometric and direct methods 
—extracting the moisture in artificial atmospheres 
by some solvent and decomposing or distilling the 
aqueous mixture—are laborious and require skilled 
experimenters. Similar objections have been raised 
against the methods in use for determining volatile 
constituents and coke. The main difficulty is to 
exclude the air during the operations without having 
recourse to elaborate apparatus. That difficulty 
seems to have been met by a clever apparatus which 
Dr. Gréppel described in the Chemiker Zeitung of 
May 19 and 26, 1917. There is nothing very novel 
about the device, which simply consists of a glass 
‘vessel of peculiar shape, in which the operations of 
drying, coking and combustion are carried out, nor 
about its combination with apparatus suitable for 
generating a neutral atmosphere and absorbing the 
resulting products. But something simple and 
efficient, admitting of directly checking the weight 
determinations, seems to have been worked out by 
Gréppel in the Imperial Institute for Coal Investi- 
gation at Milheim, on the Ruhr. His new glass 
vessel, which he calls a “‘ duck,” may be described 
as a piece of glass tubing so bent and blown out in 
the central portion that ii consists of a combustion 
chamber, from which two tubes project upward, 
one to the right, the other to the left; these 
make up the belly, neck and tail of the duck, and 
the neck and tail are joined by rubber tubing to the 
accessory apparatus charged with calcium chloride, 
&c. To introduce the 1 gramme of powdered coal 
into the belly the duck is held obliquely and a piece 
of glazed paper, holding the coal and rolled up to a 
tube, is pushed down the one projection. The 
paper is withdrawn again, and the duck is coupled 
up with an apparatus supplying a current of 
hydrogen and carbon dioxide on the one side, and 
with the CaCl, absorption tube on the other side. 
After expelling the air in the coal and apparatus 
by the indifferent gases, the duck is heated in a 
bath to 105 deg. C. for half an hour; after cooling, 
air is passed through the apparatus and the duck is 
detached ; its loss of weight should be equal to the 
gain of weight in the CaCl, tube. The apparatus is 
then coupled up again, and the duck heated in a 
Teklu burner, care being taken to expel any tar 
settling in the neck; the difference in weight: 





(duck + dry coal) — (duck +- coke) gives the weight 
of (gas + tar -+ water generated), so that the coke 
determination can again be checked directly. In 
the ash analysis oxygen is passed over the coke, 
which, heated up, catches fire and continues to burn ; 
to complete the combustion the duck is heated to 
ted glow. By combining the duck with other 
apparatus, further analyses can be performed ; but 
it can all be set up ready for use by unskilled hands. 
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Jane’s All the World’s Aircraft, 
Compiled by C. G. Grey. London: Sampson Low, 

Marston and Co., Limited. [Price 21s. net.) 

LrxE all editors Mr. Grey is to be commiserated 
upon the restriction imposed, in national interests, 
on the publication of information which might be 
of assistance to the enemy, and thus this compre- 
hensive compilation is, although exceedingly in- 
teresting, still far from complete, especially in those 
details, alike as to design and production, which even 
a lay reader would like to learn about. It is prob- 
ably useless again to make the protest that much 
is withheld by the authorities which could quite 
easily be published without detriment to the interests 
of the Allies. So soon as the enemy have captured 
any instrumentof war there seems to be little advant- 
age in prohibiting the publication of any information 
which can be derived from such captured trophies, 
and which would help to maintain and stimulate 
that morale of the nation which is so essential to a 
vigorous attitude towards the prosecution of along- 
drawn fight. Mr. Grey truthfully points out, in his 
preface, that a photograph may be, and generally 
is, misleading on purely technical points, owing to 
the distortion in the lens, or its “‘ one-eyed” per- 
spective. This applies practically to all war 
weapons, but particularly so in the case of the aero- 
planes, as such things as wing curves and areas 
of surfaces look quite other than they are in reality. 
“The aerodynamic properties of an aeroplane are 
vastly more important than its general lay-out, so 
that a broken wing which gives the enemy the 
precise ‘ wing curve’ or fore and aft wing section 
used on a successful machine, or a damaged tail or 
rudder, would convey far more technical information 
than could any photograph of a new and intact 
machine.” He concedes the point that a photo- 
graph, if published prematurely, might convey 
information ; but after machines have been captured 
and drawings elaborated by the enemy from the 
parts intact, the authorities should readily con- 
tribute such information, in order to stimulate 
thought in the direction of improvement. This, 
indeed, is the procedure in France, where the 
French technical journal L’ Aerophile is enabled to 
publish sketches and photographs of the German 
machines captured. From these and other sources 
much valuable information has been obtained for 
this year’s edition of “‘ Jane’s All the World’s Air- 
craft.” Similarly with the Zeppelins brought 
down much information has been obtained. Thus 
of the enemy aircraft constructed since the outbreak 
of war there are in this volume useful data. 

There are several interesting additions made in 
this year’s volume. One of the new features is the 
tables of world’s records, showing the increasing 
performance of aeroplanes step by step. The air- 
ship section has been entirely separated from the 
aeroplane section, and has been made more largely 
historical. The engine section, too, has been 
greatly extended, and, very properly, there is a 
complete list of honours conferred on members of 
the British Flying Service, which in itself is a high 
tribute to the work done by those in that branch of 
the service which makes the greatest demands on 
heroism. 

The first section is an aeronautical dictionary, a 
most useful adjunct to a work which, of necessity, 
appeals to a large number of enthusiasts with- 
out the requisite technical knowledge. There 
are interesting diagrammatic illustrations of the 
“* Pusher ” and the “ Tractor ” biplanes, and in this 
connection we should like to have seen also a corre- 
sponding diagram of a hydroplane, as laymen have 
avery; hazy notion as to the differences. The 
section also includes an international glossary of 
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technical terms and a table of records made, but 
this latter necessarily ends with July, 1914. 

The second section, “All the Wetrld’s Aeroplanes,” 
is prefaced by a comprehensive review of the 
development and work of aircraft in war, and is 
accompanied by a series of interesting illustrations, 
principally taken from aeroplanes. The work of 
aeroplanes during the war is reviewed, and its 
influence on naval and land operations, particularly 
the latter, is clearly established by Captain W. E. 
De B. Whittaker. Then follows a list of aero- 
planes, manufacturers, aerial societies, journals, 
flying grounds, &c., of each nation, arranged 
alphabetically, and here the information regarding 
the German planes is much more complete than is 
the case with those of other nationalities, owing to 
the freedom with which the French authorities have 
allowed details to be published in the French 
journals. It is interesting to note that there are 
some 56 British makers of aeroplanes, in addition to 
a large number of firms engaged in producing parts, 
in comparison with 43 makers of German planes. 

The airship chapter has an introduction by Mr. 
W. L. Wade, and here, again, there is a review of 
development and work during the war, the dis- 
closures, as a consequence of the examination of 
Zeppelins brought down, forming a most interesting 
feature. Details of the airships of all nations are 
given, together with other information, regarding 
aerodromes, &c. 

The aero-engine chapter is particularly interest- 
ing, although here, again, practically nothing can be 
said about the developments in Britain and Allied 
countries. There is a preface by Geoffrey de 
Holden-Stone, in which he deals with the require- 
ments of the service and with the developments. 
In this case the engines are arranged alphabetically 
according to the name by which they are known. 

The next section deals with historical aircraft 
from 1902 to 1916, with historical prefaces on war 
balloons and parachutes by the Countess of Drog- 
heda, and a brief history of modern aeronautics by 
the editor, Mr. C. G. Grey. As stated by the 
editor in his preface, this historical section has been 
revised and largely extended, “ in accordance with 
the suggestion ’’ we made in reviewing the book last 
year, and we thank the editor for his courteous 
reference to ENGINEERING. 

The concluding chapter deals with aircraft com- 
ponents and accessories, and refers to quite a 
number of recent developments in this connection. 
We notice one or two misprints throughout the book, 
the most glaring being in this. chapter, where, on 
five separate occasions, certain instruments are 
reported to be by “ Elvery,”” whereas several of the 
instruments show by their name-plates that they are 
by the well-known “‘ Avery ” firm, of Birmingham. 


Flour Milling: A Theoretical and Practical Handbook 
of Flour Manufacture for Millers, Millwrights, Flour- 
Milling Engineers, and others engaged in the Industry. 
By Peter A. Kozmin, of the Polytechnic Institute, 
Petrograd. Editor of the Russian Miller. Translated 
by M. FatKnerR and THEODOR FsetstruP. London : 
ar Routledge and Sons, Limited. [Price 2ls. 
net. 

A SPECIAL welcome may be extended to the advent of 

@ practical Russian work designed to supply an 

admitted want in our technical literature, for such 

instances are of rare occurrence. Moreover, the 
volume appears at a time when the public mind is 
greatly exercised about the percentage of ground 
product that must be treated as flour, and the 
character and quality of the ingredients by which 
the bulk can be legally increased. But these are 
points on which the author can offer no direct 
information. One must read very much between 
the lines if he would penetrate trade secrets that 
depend on individual acuteness, and have been 
learnt in other schools than that of engineering. 
M. Kozmin confines himself strictly to the mechani- 
cal process of flour milling, one that, notwithstanding 
the many notable advances made of late and the 
many triumphs of skill and ingenuity it can boast, 
has failed to attract a recorder equally capable of 
describing its methods and of discussing the theory 
of its machinery with the thoroughness the import- 
ance of either demands. Germany, of course, has 
enriched the literature of the subject by some 
valuable treatises, but of late her prolific 
press has issued no comprehensive work exhibiting 
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the whole details as a continuous and automatic 
process. The author is, therefore, fortunate in 
finding a large subject that needs expansive handling, 
and has seized his opportunity with vigour and 
success. His experience is wide: he has travelled 
much, enabling him to make comparisons between 
the several methods pursued by various nations, as 
well in Europe as in America, that are both interest- 
ing and valuable. We may say here, though not 
altogether prepared to follow the author’s ruling, 
that he considers English and European milling 
plant has suffered from the little attention paid to 
American development, and he asks whether this 
disregard of American practice is due to conservatism 
or patriotism. In either case he: asserts that 
European constructors have deprived themselves 
of valuable assistance and information by failing to 
follow the originality and inventiveness of their 
transatlantic colleagues. Such favourable leaning 
towards American methods by no means unfits the 
author for fulfilling his main purpose of producing 
“a practical and theoretical text-book for operative 
millers and for milling engineers, who have to 
construct flour mills and to design flour-milling 
machinery.” Messrs. Falkner and Fjelstrup have 
translated the book apparently in a most satis- 
factory manner, and the result of the combination 
is to furnish English readers with a treatise that 
will remain a standard work till inevitable onward 
progress calls for a later exponent of more modern 
methods. 

M. Kozmin does well to preface his book with an 
historical outline of the manufacture of flour, for 
the plan of the treatise is to study the milling 
machinery in the order of its growth towards 
technical perfection. Progress has been built 
mainly on experience, though the author insists, and 
occasionally with great satisfaction, that practice, 
after long groping in the dark, has. not reached the 
correct solution of some important problems without 
the assistance of severe mathematical and theoretical 
investigations. But these are generally refinements 
which affect the economic efficiency of the machine, 
but do not concern the generic steps that mark 
progress. We do not undervalue these excursions 
into the realm of mathematics, or the attempts that 
have been made to convert algebraical formule into 
metal. Doubtless it is by following such paths 
that the improvements of the future will be reached. 
The aim of such improvements, however, is not to 
produce a better flour, but to produce it more 
cheaply, or to reduce the consumption of power. 
With each improvement the task of the inventor 
grows more difficult, he has a smaller margin upon 
which to work. Each mill with modern equipment 
utilising 1,000 h.p. will make 2,500 barrels of flour 
per day, and some have succeeded. in reducing this 
moderate expenditure to 6 h.p.-hour per barrel. 
Such a result may be contrasted with the capacity 
of the first steam mill erected in England, in 1786. 
The capacity of the steam engine—a Boulton and 
Watt—was 50h.p., one h.p. grinding 63 lb. of wheat 
per hour, and burning 34 ewt. of coal in doing it. 
It is the author’s aim to explain how this trans- 
formation, so far as it depends upon grinding 
machinery, has been accomplished. 

From the time that man discovered how to 
render his wild seeds more palatable and easy of 
digestion by reducing them to powder, he has 
employed two principles to accomplish his object, 
impact. or friction. Of the value of a blow, pre- 
historic man had ample opportunity of convincing 
himself, and probably as the result of his experience 
the pestle and mortar, hollowed out from rough 
boulders, represent the oldest known mechanical 
processes, and one whose original purpose has not 
yet entirely disappeared. Then some genius tried 
friction between two stones to effect the same 
object, and became aware of the greater efficiency 
of the machine, in whatever terms he may have 
expressed himself. He solved the problem for 
many generations. His ingenious successors could 
only suggest larger and heavier stones, requiring 
animal power for more convenient working, or 
rendered available for manual labour by the 
addition of a long sweep attached to the upper 
stone. The French buhrstone of to-day conserves 
the. principle of the mechanism, except that the 
upper stone is driven by a vertical shaft. which 





passes down through the eye of the lower and 
stationary stone. Water power in connection with 
undershot wheels marks a great step in advance, 
telling as it does of the passing of the flour mill 
from the family control into the hands of the 
common provider for a larger community. It 
paved the way after many ages for Fourneyrond 
and the first turbine. By such gradations, involving 
mechanical improvements and technical skill, but 
without introducing any new generic principle, the 
art of milling continued to advance, but could not 
attain any great perfection, so long as the miller 
was content to reduce the wheat berry to a suitable 
fineness by one grinding operation. A limit to 
improvement was imposed by the fact that dust, 
broken fragments of bran, and other foreign matter 
could not be removed from the final product, and 
a clean white flour, the aim of the modern miller, 
remained impossible of attainment. Hence was 
introduced the modern plan of gradual reduction, 
of substituting a series of operations or “ breaks,” 
each completing a definite object. The first consists 
in laying the berry open, the second break cuts off 
some of the inside of the berry left exposed by the 
first break. The next takes off some more; and so 
the process goes on till nothing but the bran is 
left in its familiar flattened condition. 

This improved form made its appearance about 
1840, and henceforward the history of milling 
becomes one of details. It is the peculiar merit of 
M. Kozmin’s book that he follows these details 
with great clearness, never allowing the object to 
become obscured by irrelevant matter. The forms 
of machinery by which certain results are to be 
produced will differ among manufacturers, and the 
methods of application will vary in different countries. 
This variety makes it necessary to describe several 
forms and processes for accomplishing the same 
object, but since these descriptions make effective 
comparisons possible and give the means for con- 
trasting the relative merits, any sense of weariness 
from repetition is removed. We can only indicate 
the subject-matter of each section. 

‘A chapter is devoted to the’ description of the 
wheat berry, in whose construction we are not 
particularly concerned, though its formation suggests 
the adoption of a cutting rather than a crushing 
apparatus for the abstraction of the contents, and 
consequently the desirability of employing knifelike 
corrugations in the break-rolls. Of more importance 
is the care taken in the preparation of the grain, 
preliminary to grinding, the separation of impurities, 
whether seeds of other plants, or small stones, 
lumps of earth, &c. A great deal of ingenuity is 
exhibited in the choice of machinery, the final 
form embodying the experience of ages. The 
author’s comparison of the merits of various typical 
forms evidences intimate acquaintance with practical 
work. The description of the methods of separation 
according to size and shape of the matter to be 
eliminated is thorough, and the discussion of the 
relative advantages of different plans of sifting, 
such as found in the reel-separator and the flat 
sifter, settles the point on grounds that cannot be 
questioned. Where iron fragments occur the 
magnet proves itself a useful adjunct. 

In another chapter various forms of machinery 
are shown for scouring. and polishing grain by 
removing the husk,. “ beeswing”’ and dirt in the 
groove of the berry. The dry and wet process are 
both examined impartially. In the former the 
wheat is cleaned. by being brought into sharp 
contact with a rough surface acting as ‘microscopic 
knives. This is best effected: by the: use. of iron- 
plated cylinders having narrow openings. Inside 
the cylinder .are rapidly-revolving . paddles that 
throw. the wheat. grains against the sides, while a 
strong current of air is.drawn out through the vents, 
which carries off the particles of dirt, shells, germ- 
coat and beard, leaving the berry unbroken in a 
smooth and polished condition. In the wet process 
the wheat passes into a washing machine provided 
with a rapidly revolving cylinder,. which agitates 
the wheat as it passes. through the water. . The 
impurities are thrown off by the centrifugal force, 
and the grain is partially. dried at the same time. 
Further drying is effected by dropping the grain 
through cylinders, having bafiles to retard the flow, 
while dry air is blown upward through the wheat. 





It is important that the water should not penetrate 
to the starchy part of the grain, but that the skins 
should absorb a fairly even amount of water. In 
drying, the moisture in the outer skins quickly 
dries and they have a tendency to contract, whereas 
the seed shells still retain part of the absorbed 
moisture and resist the contraction, with the result 
that the outer shells burst. In the arrangement of 
the machinery there is plenty of room for variety 
of construction and ingenuity of device. 

In the next chapter grinding, properly so-called, 
comes under review. The choice of apparatus is 
very large, ranging from simple forms of stone mills 
to the complicated machinery of the roller mill of 
to-day. In the former there may be either vertical 
or horizontal axes of rotation and the stone can be 
natural, when the desired qualities of hardness, 
tenacity, porosity and uniformity of structure are 
present, or these qualities may be supplied by an 
artificial composition constructed from ground 
rocks possessing the requisite properties. A metal 
millstone of hard steel will work satisfactorily, and 
in this case it is usual to make the grinding surface 
removable and thin, so that when worn it can be 
easily and economically replaced. Conservative 
instincts tend to retain the millstone, though the 
capacity of such mills, with natural or artificial 
grinders, does not exceed one or two bushels 
per effective horse-power. With metal grinding 
dises the capacity is apparently a little greater, 
but more details are needed before a rigorous com- 
parison can be made. Another form of machine of 
widely different character, that still obtains recogni- 
tion, is the “ disintegrator,” working on the principle 
of impact. In this form a great output of power is 
needed and the design is not economical. Of these 
the author remarks that they have been considered 
“ only with the view of making an end of them once 
and for ever, and to warn engineers against losing 
time in perfecting the designs of machines of the 
impact type.” 

Finally we come to the roller mill, the type in 
which cylindrical surfaces, having parallel axes of 
rotation, bring the working parts into contact along 
aline. The contact is external, and the velocities of 
rotation of the two surfaces usually different. The 
form, material and character of the rollers are 
decided by the work they have to do in the various 
processes of reducing grain to flour. In the first 
operation the grain is crushed or cut into small 
particles—middlings and dunst—and these particles 
need to be graded according to size and quality 
before being reduced further. At the first “ break ” 
only a small amount of flour is made, since the earlier 
portion will contain some of the dust from the crease 
of the wheat, and as such impurities cannot be 
removed by washing and scouring, flour of an 
inferior colour results, which has to be passed to the 
lower-grade products. In the early stage the 
rollers used are corrugated or grooved, and the 
operation can be compared to the chipping of a 
chisel. The number of corrugations, their shape, 
and the disposition of the edges are matters of prime 
importance. In subsequent reduction the surface 
of the rollers is smooth, and the process becomes 
one of trituration, but in each successive step 
the distance between the working surfaces of the 
rollers demands great attention, the object being 
to accommodate this space between the break rolls 
to the size and hardness of the product. An even 
and continuous flow is essential, and the machinery 
has to meet many and minute alterations. Tem- 
perature, humidity, and ventilation are important 
factors affecting the performance of the machinery. 

The break process supplies middlings of sizes 
varying from those of quartz sand grains to i- 
cally. fine flour, and these particles have to be 
graded so that each grade contains particles of the 
same size, This grading is effected by bolting 
through wire, silk, or metal-gauze sieves, having 
very accurately spaced meshes. The sifted middlings 
are again submitted to a series of break rolls having 
finer grooves, or even polished surfaces, but the 
cutting action is preserved as long as possible, the 
object being to make finer middlings of coarser, and 
not to make flour directly, though as the process is 
continued the crushing action necessarily becomes 
more prominent. The construction of these sifting 
machines is considered at great length, and just as 
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in the case of the comparison between the reel 
separator and ‘the flat sieves, preference is given to 
the plansifter because it utilises a great portion of 
the working area of the bolting surface. Of the 
types of plansifter operating by rectilinear reciprocal 
motion, and machines with gyrating progressive 
motion, the latter form is preferred. The sorting of 
the product according to specific gravity, or quality, 
is an important stage in the milling process. The 
governing thought had its origin a century ago, when 
difficulties were first experienced in grinding a hard 
wheat, in which the dry shells, being reduced to a 
finer bran than in the ordinary soft French wheats, 
could not be separated from the meal by a bolting 
process. In the original plan the product, when 
running from hopper to hopper, was submitted to 
aspiration (stosswind), which carried the light branny 
particles in one direction, while the heavier particles 
were removed to a less distance. For many years 
this general principle of purifier prevailed, but 
though effecting its purpose it filled the mill with 
flour dust, not only an inconvenience, but a source 
of danger. It seems a simple step to substitute an 
exhaust for a blast, but the improvement was many 
years coming. Gravity and sieve purifiers have 
followed since, but while the principle of working 
has remained simple, the same cannot be said for 
the machinery. The principle of the sieve purifier 
now in use is to make the stock, while travelling over 
a sieve, imitate the action of boiling, by impelling 
a current of air of sufficient force under the sieve. 
The light particles are lifted from the sieve and 
carried by the draught upward. Part of that light 
refuse will be sucked out towards the fan, the rest, 
consisting of heavier offal, will collect in boxes over 
the sieve. 

The work of a mill does not end with the reduction 
of the wheat berry to an impalpable flour. There 
are still other operations connected with the trans- 
portation of stock—the bleaching and mixing of 
flour to ensure uniformity and strength of texture ; 
regulating the quantity of product, &c. In the 
concluding chapters these matters are severally 
treated, as well as the grinding of other cereals than 
wheat. The plans for erecting mills, the calculation 
of working costs, the selection of motive power for 
the entire plant, are subjects too large to be discussed 
adequately at the end of a book, but the information 
given is sufficient for those who are interested in the 
subject but do not propose actually to embark on 
such schemes. A fuller index would have added to 
the value of the treatise. 
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THE PRICE OF CARGO STEAMERS AND 
SAILING VESSELS. 


Dvurine the quarter + , May, June, 1917, no less 
than 95 cargo steamers have changed hands, ranging 
in deadweight tonnage from 11,000 tons down to 
130 tons. It may be assumed that these sales have 
been without exception a source of very considerable 
profit to the sellers. The following schedule conveys 
some idea of the numbers and sizes of the steamers 
sold :— 


Number 


of 
Steamers | 
Sold. 


~ 
OAwmovcwe — | 

















Total ton 301,470 





The rate per ton at which these steamers changed 
hands varied within the widest limits, from 701. down 
to a mere 12/. 3s. The following sales are on record 
for 501. per ton and over :— 





Price 


Price. Name. Fad 


o | 
n 


Edith Cavell 
Marne - 
Pellegrini 
Lovli 


BS 


PEER 


Nagasaki .. 
San Francisco 
Alloa 
Lytham 
ey | - 
Port Glasgow 
Glasgow 
Irvine 


pers: 


~ 
cco on~mwoooreoceo: 


Kurohime 


2 $2 


Maru 
Evangeline 
Irishman 














Bs 
to 
Ey 





By way of contrast with these high prices, very few 
steamers changed hands below 15l. per ton deadweight 
during the quarter April, May, June, this year, only 
the following :— 


Price. Name. 


Price 
"| don. 


a. 
Sunderland ..| 1881 16 
--| 1905 + 
--| 1906 3 6 
-| 1905 2 
1902 
1901 
1906 


. os 10 
Middlesbrough 10 
Sunderland .. 3 

















Of these steamers the following details are on record :— 
The Kurohime Maru was built at a cost of 35,000/., and 
after a varied career of eight years was sold for 30,5001. ; 
that is, at a loss of 500/., during the last complete peace 
year 1913. This year, the third of the war, the steamer 
changed hands at the price given above, an increase of 
284,5001. The steamer Edith Cavell, sold this spring 
at the rate of 701. per ton, was sold last year for only 
44l. 8s. per ton, an increase within twelve months of 
251. 128. per ton. The steamer Marne, which changed 
hands recently for 105,000/. (701. per ton) was sold last 
year for 62,5001., equal to only 411. 13s. per ton. The 
Carlotta Maria, sold this year for 21,500/., changed 
hands during the first war year for one-third that 
amount, 7,2501.; whilst the Pellegrini increased nearly 
sixfold in value between 1911, when it was sold for 
12,0001., and this year, when the steamer changed hands 
for 70,0001. ; that is, 107. 13s. 4d. per ton, as against 
621. 4s. 

The aggregate amount for which these 95 steamers 
changed hands was no less than 9,362,0501.; as the 
aggregate tonnage, as given above, was 301,470 tons, 
the average value per ton was no less than 31l. le. 


‘|The cargo steamer Kurohime Maru, 6,300 tons dead- 


weight, built at Port Glasgow, 1905, and sold this year 
for 315,0001. (equal to 501. per ton), cost in all 35,0001. 
(equal to 51. 11s. per ton). 

Taking this 5/. lls. per ton cost of construction as 
a basis, and assuming that the whole of the 95 cargo 
steamers which have changed hands during the past 
three months could have been constructed at an 
average cost of, say, 7/. per deadweight ton, the total 
original capital outlay would have been 2,110,290. 





for what owners have had this year to pay 9,362,050I, 





The purchasers must recoup the difference out of 
increased freights. When, therefore, war-time freights 
are compared with peace-time freights consideration 
should be given to such capital questions. The increased 
cost of shipbuilding due to the war, as compared with 
the cost during the former peace period, is well shown 
by the following figures : 





Place Price 
of r 
*| Construction. |sti ton. 


Name 
of 
Steamer. 








Newcastle .. 
— steamer lesbro’ 
‘agernes .. 
Kurohime 
Maru 


King 


Osaka - 
Port Glasgow 




















Of the 95 steamers sold during the last three months, 





1,800 
445 | 16 were constructed between the years 1880 and 1890, 


and 20 between 1890 and 1900; these hoary veterans 


200 | have therefore been put to good use in their old age ; 
5 | 80 that every possible vessel has been brought into use. 


Some of these venerable steamers have earned good 
prices for their former owners, as the following figures 
Ow :— 





Date of 


Con- Where Built. 
struction 














During the same three months seven sailing vessels 
have been sold to eager buyers, and good prices obtained 
by presumably willing sellers. The steamers mentioned 
above are juvenile compared with some of the sailing 
vessels which have changed hands. One of them 
dates from 1868 and another from 1877. The aggre- 
gate tonnage is 10,586, and the aggregate turnover 
of capital 183,500/. The following schedule 
details :— 





Year of 
m- 
struction. 





seuss 
3223233" 




















INDUSTRIAL ALCOHOL.—The Co-operative Reference 
Library, The Plunkett House, Dublin, has issued a 
pamphlet by Mr. Robert N. Tweedy entitled ‘‘ Industrial 
Aleohol.” It runs to 88 pages, and is an urgent demand 
on the Government for facilities for the production of 
industrial alcohol. Statistics are given of the production 
and consumption of industrial alcohol in the various 
chief countries of the world, and of the possibilities that 
exist in this country for growing potatoes and beets 
for its manufacture. The publication is a complete 
compendium on the subject and is worth study, for if 
we are to establish a large chemical industry we must 

rovide for an abundant supply of cheap alcohol manu- 
Reseed under the cheapest and, as far as possible, 
unhampered conditions. 


“Tue Firyine Book; THE Aviation Wor~p WxHo’s 
Wuo.”’—The first edition of this volume appeared in 
1914, but the war prevented it | out in 1915 and 
1916. It is hoped that it may be issued yearly in future, 
and that the restrictions necessarily imposed the war 
may be removed, so that the editor may have a free 
hand. The first part deals with aero es in war, 
naval aeronautics, aeroplane design and constructicn, 
aero engines, airships, kite balloons and other subjects. 
Then follows a section on modern aeroplanes dealing 
briefly with each type, and a similar one on aero engines. 
Aviation firms—British, French and _ Italian—are 
mentioned in alphabetical order, while individuals 
connec: with aviation are arranged in a ‘* Who's 
Who.” A number of miscellaneous items complete the 
volume, which is published by Longmans, Green and 
Co., at 3s. 6d. net. 
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LOW TEMPERATURE CARBONISING AND 
SOME PRODUCTS.* 


By Rosert MACLAvURIN. 


My early oil-work experience at Btanrigg convinced 
me that non-coking coals could be successfully carbonised 
without any external heating, and if a method could be 
devised of preventing the condensing oils from trickling 
down into the hot producer zones, coking coals, I con- 
sidered, might also be dealt with. This hope was largely 
based on Percy’s statement that coals when slowly heated 
lost their power of cohering. After many elaborate 
schemes had been drawn out, the present simple method 
gradually evolved (see C, Fig. 1 below). The scheme 
was put before Bailie W. B. Smith, convener of the 
Smokeless Fuel Committee of the Glasgow Corporation, 
and Mr. Lackie, head of the Electricity Department. 
After consideration by the Gas and -Electricity Com- 
mittees it was agreed to undertake an experiment jointly. 
I must here record my indebtedness to Bailie Smith, to 
the members of both committees, to the Corporation of 
Glasgow, and to the heads of the Electricity Department 
and the staff at Port Dundas, for their help and courtesy. 

The plant as erected with the compartments A and B 
(Fig. 1) was intended to be used for two ne One 
of these was for the production of smokeless fuel and 
illuminating gas, and the other for the production of 
power-gas—both with oil and ammonia as. by-products. 

Power-Gas.—For the production of power-gas, air and 
steam were blown into compartment A, by the passage E, 
indicated by dotted lines, and the gas passed up through 
the fuel, carbonising it and distilling off the oils.. The 
heavier oils condensed and ran down’ to the collar, 
where they were trapped and overflowed along the 


Fig.7. MACLAURIN PRODUCER. : 
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coal was to be carbonised in compartment A, and the 


Heat Necessary for Carbonising.—To ascertain how 


hot power-gas was to be made in compartment B, | much hot gas would be required to carbonise satisfactorily 


Fig. 1. 


the first trials cannel coals were used and gave no | average of 13,725 cub. ft. of gas 


trouble, but the quantity of ash in the fuel was too high 
for domestic use. A coking coal was next tried, and 
was used at first just as delivered, i.e., large and small 
mixed. The downward progress of the fuel was carefully 
watched—by its effect on the pocnanape ee before 
any serious trouble arose we recogni that the quantity 
of the fine coal was too great, and thereafter the fine was 
riddled out. Later we found that riddling was only 
necessary when a large quantity of dross was present. 
Good screened coal presented no trouble. Only twice 
in the course of a year’s experimenting after this had 
we any occasion to poke down the fuel—and in both 
cases the necessity arose from starting with a half-empty 
producer, and filling up the empty internal hopper too 
rapidly. The first coke, from 
riddled, showed evidence of the fine dust binding the 
coal into large masses ; this we only once experienced. 
When excessive dross was riddled out the coke retained 


in the main the shape and size of the coal going in, It} 


is, however, very much harder than the original coal, and 
some of it is very hard indeed. 

Dr. Marie Stopes has examined under the microsco’ 
samples of the coke obtained at different levels of the 
furnace, and has been able to trace the organic structure 
of the original coal down into the regions where a 
medium temperature must have existed, then follows 
a very sharp change in which the original structure 
disappears. Unfortunately the temperature for each 
sample examined was not known, but I hope to be able 
to determine this exactly at a later date. Evidently 
the coal, under the slow heating to which it is subjected, 





Nv2. 
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pipe G to the seal tank 8. Here the heavier oils were 
left, and the gases ascended through the first scrubber, 
where they met a very fine spray of water, containing 
about } per cent. of free sulphuric acid ; from this they 
entered the second scrubber, in which they were intended 
to be treated with a shower of heavy oil, to abstract 
the lighter oils, though this was never put into use. 
From this scrubber they were drawn by.a Sirocco fan, 
and passed to burners, where they were burnt under a 
water-tube boiler. The quantity and quality of power- 
gas made depended entirely upon the fuel used and the 
quantity of steam passed. Addition of fresh fuel was 
not traceable by any change of quality of gas. This was 
anticipated, for the fresh fuel is supplied on to the top 
of fuel the temperature of which is probably not above 
100 deg. C. A fairly uniform power-gas is therefore 
easily maintained, and as there is no destruction of the 
oils, the gas is perfectly free from stringy masses of tar. 
Che length of producer enables the carbon in the fuel 
to be burned practically completely. With the coals 
tried, clinkering difficulties hardly appeared, although 
the steam used. was occasionally very low. When 
working steadily we aimed at a saturation at 70 deg. C. 
The following is a typical analysis of the power-gas 
made : COo, 12.9 per cent.; Oo, 0.9 per cent. ; C, Hon, 
0.2 per cent. ; CO, 5.6 per cent. ; CHy4, 10.0 per cent. ; 
Ho, 8.9 per cent.; No, 61.5 per cent. Calculated heating 
value = 134 British thermal units per cubic foot. 
Smokeless Fuel.—The manufacture of smokeless fuel, 
contrary to expectation, worked smoothly. The fuel 
came down regularly and was thoroughly carbonised. 
No matter the size of the coal used, it was always 
uniformly coked from outside to centre. Working for 
smokeless fuel I anticipated getting from 10 ewt. to 
12 cwt. per ton of coal, about 10,000 cub. ft. of gas of about 
550 British thermal units, from 15 gallons to 25 gallons of 
oil, and a yield of ammonia at least equal to gas-works 
practice. The estimate for the coke was made on the 
assumption that about 2 cwt. of the coal would require 
to be burned to ash to carbonise 1 ton of coal. To 
prevent this ash being mixed with the smokeless fuel, 
the furnace was made with two compartments. The 


does not intumesce, and by the time it reaches the hotter 
regions, where a definite structural change takes place, 
it has lost the power of doing so. 

Three coals have been coked in the producer so far ; 
these are Tannochside cannel, Cadder coking coal, and 
Greenhill coking coal. The analysis of the coals and 
the dried coke is shown in the accompanying table, and 
for comparison there is shown alongside an analysis of 
gas-works coke obtained at the high temperature of a 


Volatile 
_— Water. | Matter. | Carbon. Ash. 
Per cent.|Per cent.|Per cent.|Per cent. 

Cannel coal ° 10.70 30.72 46.51 12. 
Residue from same _— _ _- 18.00 
Cadder coking coal --| 10.40 32.97 50.44 6.19 
Dried smokeless fuel from 

same... Lf — - 4.77 86.71 8.52 
Greenhill coal... --| . 12.69 33.09 50.63 3.85 
Dried smokeless fuel from 

same .. ea se _— 3.9 _ —_— 
Coke from horizontal re- 

torts .. a - — 4.30 86.40 9.30 














horizontal retort. I would specially draw attention to 
the small quantity of volatile matter left in this coke. 
In one test it is actually less than in the gas-works coke. 


I had always assumed that a low-temperature coke | 


contained a considerable percentage of volatile matter, 
but in the present instances this is far from being the 
case. The low percentage of volatile matter might lead 
one to expect that the coke was as difficult to kindle as 
the ordinary gas-works coke, but trial shows it to be 
quite easily kindled, certainly quite as readily as coal. 
Mr. Peter Fyfe, secretary of the Coal Smoke Abatement 
Society, had a sample tested against ordinary coal, 
and found that the coke fire kindled more quickly, and 
attained full redness in 45 minutes, while the coal fire 
took 1} hours to attain to an equal redness. The coal 
fire had to be recharged in 2 hours, while the coke fire 
did not — to be replenished. before 4 hours had 
1 ¥ 





¥é Paper read before th : . 
a Gtaigete. ore the Society of Chemical Industry 





Pp temperature in the room with the coke 
fire was higher by 2 deg. than the temperature of the 
room with the coal fire. 


adder coking coal, un- | 


1 ton of coal, 13 tons of coal were treated, yielding an 
per ton; all the coke 
|coming out during the run, which was of 22. hours’ 
| duration, seemed satisfactorily carbonised. Assuming 
5,000 cub. ft. of rich gas (700 British thermal units to 
800 British thermal units) to be given off from each ton 
of coal in compartment A, this meant a make of about 
9,000 cub. ft. of producer gas in compartment B, and as 
| this gas, presumably, had a value of about 130 British 
thermal units, the calorific value of the mixed gas should 
have been 351 British thermal units. The average value 
| found by calorimeter was 180 British thermal units, and 
by gas analysis on one sample 206 British thermal units. 
The small quantity, of hot gas necessary to carbonise the 
fuel was very gratifying, Shut the low calorific value 
| was both disappointing and inexplicable. According to 
figures by the late Professor Lewes, with distillation 
at 400 deg. C. 1 ton of coal would yield the products 
shown in column | below. Column 2 shows what were 
obtained at Port Dundas. Column 3 shows gas-works 
results with high-temperature carbonisation :— 














me Carbonising | Port Dundas| Gas-works 
at 200 deg. C.| Method. Practice. 
Cub. ft. Cub ft Cub. ft. 
Cn Hon, &e. .. ee 315 53 317 
CH,, ac. .. 3,000 1,420 3,755 
Hy es 1,060 1,685 4,627 
6 + COg 620 2,973 1,200 
Me... 50 6,294 100 
! 


In this trial, therefore, we obtained one-sixth of the 
olefines obtained by low-temperature and high- 
temperature distillation, and less than half the volume 
|of methane. Unfortunately at this stage accurate 
measurements of the oil were impossible, owing to the 
difficulty of separating oil from water, but the per- 
centage of light oil was ascertainable. The followin 

were the figures, supplied me through the kindness o 

the department, for the portion of the oil condensin 

in the first scrubber: Specific gravity of water-free oil, 
1.037. Distilling at 170 deg. C. = 0.34 r cent., 
specific gravity 0.968; 170 deg. to 270 deg. C. = 21.26 
per cent., specific gravity 0.970 ; 270 deg. to 425 deg. C. 
= 15.41 per cent., specific gravity 0.995; residue 
(solid), 62.30 per cent., specific gravity 1.085; loss, 
0.69 per cent. 

The crude naphtha from low-temperature tars is given 
by Lewis T. Wright as equal to 9 per cent. on the tar, 
or 9 lb. per ton of coal. ith a bela teunpesnsuse it falls 
to 3.45 per cent., or about 34 lb. per ton, In the Port 
Dundas results it falls to about 4 Ib. per ton of coal. 
In a second test run the gas was no better. The quantity 
of oil obtained, however, amounted to about 16 gallons 
per ton of dry coal. This time the distillate up to 
170 deg. C. gave 2.6 per cent. of naphtha of specific gravity 
0.965. <A third test was made in March of last year, 
using water gas, made by decomposing steam in com- 
partment B, for effecting the carbonisation of the fuel. 
Naturally, this gave a better gas, owing to the com- 
parative freedom from nitrogen, but the percent of 
olefines varied from 0.2 per cent. to 1.1 per cent. and the 
methane from 7 per cent. to 13 per cent., and the gas 
was therefore in this respect little better than formerly. 
To ascertain whether light oils, if produced, could pass 
|the scrubbers, gasolene of specific gravity 0.650 was 
jadded both before and after the first scrubber at the 
rate of $ gallon per 1,000 cub. ft. The improvement in 
the gas at the gasometer was not apparent, and analysis 
| showed the olefines and the methane to be practically 
unchanged. In the first test the olefines amounted to 
0.2 per cent., in the second to 1.1 per cent.—practically 
| the same as the preceding two tests, when no gasolene 
was used. The completeness with which the scrubbers 
were removing the gasolene might have misled, but 
fortunately the next test saved an erroneous impression. 
The cogubbers are centrifugal brush scrubbers, designed 
for cheapness, Each scrubber is 10 ft. by 4ft. In order 
to keep conditions as uniform as possible during the 
| additions of the gasolene, the fuel was not disturbed 
| in either A or B compartment, but as soon as the tests 
| were over ash was removed in compartment B, and an 
immediate improvement in the composition of the gas 
| followed. The olefines rose to 1.4 per cent., the methane 
| to 15.7 per cent., and the calorific value to 377 British 
| thermal units. This improvement in the gas followed 
| the bringing down of new fuel in B compartment, and 
|the rise in the olefines was undoubtedly due to the 
|hydrocarbons driven on from this fuel being partly 
| decomposed, as they passed up through the hot fuel 
|in compartment A, into ethylene and other light hydro- 
|carbons. The scrubber allowed these light gaseous 
| hydrocarbons to pass, while it prevented the passage 
of the heavier hydrocarbons of the gasolene. 

These results, together with later results and numerous 
unrecorded results, convinced me that it was hopeless 
to look for rich gas by a true low-temperature method ; 
| though I firmly believe that illuminating gas will yet 
| be made in a plant such as I have described. This, 
peer will be done by a semi-high temperature 
| method. 

At the completion of the third trial, in an endeavour 
|to account for the absence of the light hydrocarbons, 
the oils were examined more thoroughly. The oil was 
so hopelessly mixed up with the ammonia liquor that 
| it seemed impossible to get it into a marketable state. 
Even a sample which to all appearance was water-free 
showed about 20 per cent. of water on distillation. 

In the examination of these oils the Corporation 
allowed me to have the assistance of Mr. Harris, head of 
| the chemical department, when required, Mr. Harris 














160 


ENGINEERING. 


[Auc. 10, 1917. 








appointed Mr. Cockburn to assist in the investigation, | 
and I have here to thank both gentlemen for their | 
assistance and suggestions. The department also | 
carried through anal and distifiations for me, and | 
to them I am also indebted. The fickle character of the | 
oil under distillation appears to be wholly responsible | 
for the facet that a distillation carried out by the chemical | 
department had no resemblance to 4 distillation of the 
same oil by the gas department. For instance, when | 
Mr. Cockburn distilled a certain portion of the oil in a 
glass retort he got a series of fractions of steadily 
increasing viscosity. When the gas department distilled 
a larger quantity in a copper still, perfectly liquid oils 
came over to the end, 

Oil.—The oils obtained from coals were dis- 
tinctly lighter than water, brownish-green in colour, 
buttery in consistency. The setting-point was about 
30 deg. C., they were ~ yee paraffinoid in character, 
and resembled the crude oil obtained from shale rather 
than that from coal tars. The oils from coking coals 
were decidedly heavier than water, darker in colour, 
about the consistency of butter, having a setting-point 
about 20 deg. C., and in general less paraffinoid in 
character than the oils from cannel. Both oils retain a 
considerable percentage of water with great tenacity. 
Typical distillation tests of some of the crude oils 
obtained are given below, with water deducted. 





Oil from Cannel. 
Specific Gravity about 0.950. 


Per cent. 
Oil of 0.819 specific gravity ‘ 
Oil of 0.850 specific gravity 
Oil of 0.910 specific gravity . 
Paraffin scale, m. pt. 119 deg. F 

(without freezing) 

Hard pitch 
Loss on washing 


ome 
~ 
= 


Ito we 


Ie 


‘ ‘he. 


nr 








The high percentage of water made these oils trouble- 
some to distil. The large percentage of pitch from the 
coking coals at the low prices prevailing and the want of 
knowledge of the nature and use of the distillates made 
distillation unpromising. The prospect of using the oil 
direct for creosoting seemed more hédpeful. On testing 
for phenolic substances, by extracting with caustic 
soda, 40 per cent. to 50 per cent. of the oil passed into 
apparent solution. With the high prices prevailing for 
carbolic and cresylic acids, it seemed unreasonable to 
offer this oil even at 3d. per gallon, the price of creosote 
oil, and I extracted a portion of the oil with caustic soda, 
separated the supposed phenols with sulphuric acid, 
and sent a sample of this to the makers of Lysol, but 
they reported that it was useless to them. 

Low-temperature carbonisation has been repeatedly 
eredited with a heavy yield of cresylic acid, and I con- 
sidered that in this material there was probably a group 
of phenols of high boiling-point. Phenol itself was not 
present in any quantity, since only very occasionally 
could its presence be traced by its action on the skin. 
The boiling-point might have been a true indication as to 
whether the crude oils contained much cresol, but I 
found that decomposition apparently set in at about 
200 deg. C., so I assumed that we had to deal with 
phenolic bodies in combination with organic bases. 

Crude Oil and Resinous Portion.—Distillation appearing 
unsatisfactory, direct uses were sought for the crude oil. 
The fact that it dried on wood, leaving a glossy surface 
when well rubbed in, suggested its use as a furniture 
polish or as a protective covering for wood. Wood 
rubbed with crude oil will afterwards take both paint 
and varnish. This, I am told, is not the case with coal- 
tar oils, unless specially prepared 

The separa cresylic portion (see Fig. 2), when 
heated at slightly over 200 deg. C. for a short time, 
gives off phenolic vapours. Fully two-thirds will not 
come over at this temperature, but remains behind as a 
resinous pitch. 

At this stage it was found that when the oil was 
agitated with paraffin in a separator, the mixed liquids 
divided into three layers, the top being a semi-liquid oil, 
the middle one water, and the lowest layer a heav 
black resinous tar. If weak acid is added to the top oil, 
and it is again agitated, a second separation takes place, 
almost exactly similar to the first, only the bottom layer 
is redder in colour. This I have termed red resin. If 
the top oil of this second treatment be now treated with 
caustic soda, a portion s into solution, and this can 
be separated with acid. For want of a better name 
I have termed it the cresylic portion. The neutral oil 
that remains after washing with water I term Port 
Dundas lubricating oil. The diagram, Fig. 2, will help 
to visualise the separation and the approximate 
quantities. 

The resins, when thinned with turpentine, give satis- 
factory yellow varnish stains; with methylated spirit 
brown stains, and with benzol, black varnishes. 

Distillation of the separated portions of the oil seemed 
to promise to give useful information, so we had the 
resin distilled. The result of distillation in a glass 
—_ obtained by Mr. Harris’s department, is given 

ow :— 


C. D. Resin. 


Per cent. 
3.3 
0.9 Dark brown fluid. 
1.1 Yellow fluid. 





Water wee 

Oil to 150 deg. C. att 
150 deg. to 185 deg. C. ... 
185 deg. to. 195 deg. C 


Oil from Coking Coal Distilled 
from Copper Retort. 


195 deg. to 215 deg. 18.2 Golden brown. More 

viscid than above. 
215 deg. 
240 deg. 
270 deg. 


300 deg. 


to 240 deg. 
to 270 deg. 
to 300 deg. 
to 320 deg. 


Brown. Viseid. > 
Brown. Very viscid. 
Dark brown. Thick 


jelly. 

Dark brown. Solid 
jelly. 

Almost black. Solid 
jelly. 


2 
-6 
-5 
-5 

1 


320 deg. to 350 deg. ol 


350 deg. to 355 deg. 8 


61.4 
38.6 


100.0 


Residue 


The temperature remained fairly constant at 200 deg. 
C., and decomposition apparently set in at 355 deg. €. 
The residue was a blackish, very friable pitch. Guaiacol 
and creosol were found to be absent, as was also abietic 
acid. 


With the object of getting larger quantities of each | proceed 
Macd 


fraction for refractionation, Mr. onald, at Tradeston 
Gas Works, distilled a larger quantity in a copper still. 
The results of this are noted below (Fig. 2). 


Coking Coal. 
Oil Distilled from Iron Retort. 
Specific Gravity 1.048. 


Per cent. Spr. Gr. Per cent. 
° 3 0.965 6.05 
13.06 
46.64 
34.25 


Oil to 170 deg.C.  . 

170 deg. to 230 deg. ¢ 

230 deg., upwards 
Residue .. 


12 
16 
69 


0.968 , 
0.992 


1.108 


100 100.00 











Fig.2. 
FIRST SEPARATION 
SEPARATION. OF TOP OIL. 



































Black 

| eastn | 

aati ——_——— 
C. D. Resin. 


Per cent. 
5.9 
3.35 
1.55 
4.65 
5.80 
6. 
8 
3 
0 


na =< 


Specific gravity. 
Water... eee — 
Oil up to 170 deg. C. ... 
170 deg. to 200 an. Dots 
200 deg. to 215 deg. 
215 deg. to 240 deg. 
240 deg. to 270 deg. 
270 deg. to 300 deg. 
300 deg. to 325 deg. 
325 deg. to 350 deg. 
350 deg. to 370 deg. 


C.907 
0.962 
0.974 
0.93) 
0.982 
0.986 
0.991 


Pitch Specific gravity 1.14; 
very ha and 
brittle. 


All products were quite fluid, but dark in colour, and 
had an odour like that of solvent naphtha. 

The difference in these results made it ap 
distillation would be useless unless under redu 
or in @ current of steam. 

Lubricating Oil.—A distillation of the lubricating 

rtion of the oil, made by Mr. Cockburn, is given below. 

p to 170 deg. C. water = 3.4 per cent.; oil = 2.6 per 
cent. ; 170 deg. to 200 deg. C. = 1.0 per cent. ; 200 deg. 
to 270 deg. C. = 16.2; 270 deg. to 360 deg. C. = 34.0 
per cent. ; 360 deg. to 370 deg. C. = 9.2 per cent. ; 370 
deg. to 375 deg. C. = 4.4 per cent. ; 375 deg. to 310 deg. 
C. = 5.6 per cent. The small percentage distilling over 
below 170 deg. C. and the smell indicated the absence of 
benzene, toluene, &c., and of all the lighter paraffins, 
olefines, and naphthenes. The > ew members of 
the three groups boiling about 200 deg. C. are dodecane, 
CigHog; dodecene, Ci2H2; and dodecanaphthene, 
Ci2Ho. Towards the end of the distillation crystals 
formed in the distillate, particularly between 290 deg. 
and 360 deg. C. These were apparently higher paraffins, 
but might be olefines or naphthenes. drop in 
temperature at 375 deg. C. is particularly noteworthy. 
Mr. Cockburn remarks that “at this point (i.e., 375 


ar that 
pressure 


deg. C.) the character of the distillate changed—a reddish 
oil coming over. The temperature fell steadily till it 
registered only 310 deg. C. All the time, however, the 
| ish oil continued coming over, and a strong smell 
| of ammonia was noticed (and detected by litmus). This 
|reddish distillate measured 5.6 per cent. Granular 
|erystals separated on cooling—mostly naphthalene 
| (judging by the ——- test). Decomposition of nitrogen 
| compounds explains the presence of the ammonia.” 
| This oil impressed me from the beginning as having 
remarkable lubricating qualities, and. although Lunge 
| states that oils from blast-furnace tars made only inferior 
| lubricants, I had the Port Dundas oil tes by the 
| kindness of Dr. Gray in the Thurston friction engine. 
The first tests were very encouraging, and later tests 
have confirmed the remarkable lubricating power of 
these oils. I selected the best oils given by Hurst for 
durability, and compared them with the Port Dundas 
oil, run under similar conditions. The results are shown 
on the following diagrams. 

Fig. 3 gives the results with castor oil, sperm oil, 
and a heavy Port Dundas lubricating oil. With the 
castor oil the friction was so great that the test was not 


ed with. The Port Dundas oil ran for 60 minutes 
the first day, and 25 minutes the second day. The pure 
sperm ran for 15 minutes the first day, and 50 minutes 
the second day. It is remarkable that the Port Dundas 
oil has always run at a lower temperature the second day, 
ren most of the other oils tried have been slightly 
r. 

ig. 4 shows a Scotch mineral oil of specific gravity 
0.890 run against a light Port Dundas oil for friction 
|and durability only. This oil was the distillate between 
| 290 deg. and 340 deg. C. of the lubricating portion of 
| the oil. On filtering out the crystals, which were large, 
| flat, waxy crystals, like paraffin, the durability of this 
oil decreased he crystals smeared on the bearing 
|improved the results again. All the tests were run 
| at 48 Ib. pressure to the square inch on the bearing, and 
} at 2,000 r.p.m. Neither of these two oils indicated any 
|tendency to gum. The remarkable feature in the Port 
| Dundas oil is the high durability shown, combined 
|with the fact that its viscosity is very low,; also the 


ig. 3. 





(s:78.c) Time : Mirustes 

complete absence of any tendency to gum in a coal-tar 
| oil which had not been distilled, and from which resinous 
substances had only been extracted by treatment with 
| soda. 

Dye Products.—About this time it was found that 
| water which had been standing over the resin became 
| strongly coloured red on addition of caustic soda. It 
| was therefore of interest to examine the effect of alkalis 
| on the resin ; 3} gallons were agitated with dilute sodium 
carbonate solution, the red liquor poured off, and the 
| process repeated until 8 gallons of strong red liquor 
Pad been obtained. This occupied a week. The liquor 
after this became browner and muddier, and the extrac- 
|tion was stopped. Evidently if water extracted this 
| colouring matter from the oil, the ammonia liquor which 
|had been so thoroughly mixed with the oil should 
|eontain the same material. On adding caustic soda to 
| the slightly acid ammoniacal liquor from the tanks, a 
| bright blue colour was produced at once; & little more 
soda turned this red. The purple ammoniacal liquor 
| was found to dye wool neutral grey s! The red 
| liquor does not dye unmordanted wool, but the colour is 
| fixed satisfactorily on a chrome mordant. When the 
| purple colour was oxidised with bleaching powder, a du!! 
| yellow was obtained, which also dyed unmordanted 
| wool. 

The Port Dundas ammoniacal liquor is apparent; 
free from both ferrocyanides and thioc; tes. The 
urple grey colouring matter can be obtained in a solid 
om by evaporation of the neutral liquor. The quantity 
| present is quite considerable, and without any purifica - 
|tion whatsoever the ammoniacal liquor produces 
pleasing purple-grey shades, which are at least faster to 


| 
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: light than those obtained with the ordinary aniline dyes. 


of ammonia per ton. The next coal tested was also a 





With the object of separating basic sult from 





the resin remaining after the soda treatment, it was 
treated repeatedly with dilute sulphuric acid, air being 
blown through the solution meanwhile. 
were coloured yellow, and on cooling deposited a golden: 
yellow resin very soluble in dilute acids. At the end of 
the third day’s treatment the quantity of resin remaini 
amounted to about be ys cent. of the oil originall wane 4 
It was still black, and on further treatment dissolved in 
the same manner as before. 

The dilute yellow solutions thus obtained were found 
to dye wool, at the boil, without mordant, in shades 
fairly fast to washing. When the solutions were 
evaporated a dirty, unprepossessing powder was obtained. 
This had very little dyeing power. When the resin 
itself was treated with nitric acid of a certain con- 
centration a decided action ensued, and a yellow liquid 
was obtained, together with a light, spongy char. e 
yellow liquid was neutralised with lime, filtered, and 
evaporated to dryness. Attempts to purify this further 
resulted in the colour steadily disappearing. A rough 
calculation indicated that 1 ton of coal would have 
yielded sufficient resin to give by sulphuric acid treatment 
sufficient colour to dye 800 lb. of wool, but the yellow 
liquor obtained from the nitric acid solution would only 
dye a minute fraction of this. For some time I could 
not account for the disappearance of the yellow dye, 
until I found that the “char” from the nitric acid 
treatment, on addition of caustic soda solution, imme- 
diately gave rise to @ solution so strongly coloured as 
to indicate that this char is practically solid yellow dye. 
On heating, this char softens like a resin. I am unable 
to give any enlightenment as to the chemical nature 
of this product. It does not appear to contain nitrogen. 
By treating with sodium nitrite, chocolate and neutral 
browns are obtained, and these seem fairly fast to washing 
and to light. All the shades produced by these products 
are much faster than picric acid and methyl violet 
dyeings ; the least fast faded to about the same extent 
as patent blue, which is one of the faster of the tri- 
phenylmethane dyes. The dark grey-blues on chrome 
mordanted wool and some of the neutral browns have 
only been slightly affected. 

The weak acid solution from a cannel coal contains a 
pale primrose colouring matter. The “‘ cresylic portion ” 
from a cannel contains no cresylic acid, but gives a red- 
brown precipitate which by treatment with weak nitric 
acid gives two portions, a resinous scale and an iron- 
red precipitate. Both portions give with caustic soda 
raw sienna colouring matters, of considerable purity. 
These soda-soluble substances would suggest a phenolic 
or naphtholie origin, but the black resin, after boiling 
with caustic soda until the soda takes up no further 
colour and then treating with weak nitric acid, gives an 
almost similar colouring matter, in great quantity. I 
calculate now that 1 ton of coal will yield sufficient colour 
to dye 1,500 lb. of wool. 

I must mention, however, that the action of soda 
on the tars has been most erratic. A percentage equal 
to the black resins is extracted from the crude oil b 
caustic soda, while the black resin, precipitated by acid, 
is only very partially soluble in soda. he portion of 
this resin me pe te between 170 deg. and 240 deg. C., 
when treated with weak nitric acid, also gives a yellow 
resinous colouring matter in large quantity. 1 have 
already remarked that the crude oil dries quickly in air, 
and much more rapidly by the addition of a drier, such 
as manganese dioxide, in this respect behaving somewhat 
like a boiled oil. After agitating the oil in a closed 
separator with caustic soda I have frequently noticed 
the inrush of air on removing the stopper. 

_ Before leaving the subject of dyes oe ex 
indebtedness to Mr. Steven and Dr. Gray for t 
in the matter. 

Ammonia.—The titration of the ammonia liquor does 
not require the addition of an indicator. In practice 
the change from a yellow colour to a purple colour 
indicated the time for the addition of more acid. The 
liquor was generally kept slightly acid (about 0.5 per 
cent. free sulphuric acid). If the rate at which the coal 
was being gasified was known, the time taken to neutralise 
& carboy of acid of known strength gave a measure of the 
free ammonia being produced, and this could be told 
directly by the appearance of the purple colour. My 
anticipation of 45 Ib. per ton was largely on the 
results obtained by Beilby in 1883, who found that when 
coal was exposed for several hours to a gas containing 
hydrogen at a moderate red heat, from 60 per cent. to 
70 per cent. of the nitrogen of the fuel was obtained as 
ammonia. To keep down the temperature, both Beilby 
and Mond adopted the expedient of increasing the 
quantity of steam. Now, steam is costly, and it has to 
be condensed out, and this involves large plant; I 
therefore decided to obtain the time of contact with the 
fuel, at an ammonia-yielding temperature, by ensuring 
that the fuel would not reach the combustion zone 
until it had been exposed for many hours to the hot gases 
at temperatures varying from 450 deg. to 750 deg. C. 
This only necessitated providing a large storage chamber 
surrounded by thick non-conducting walls. In Fig. 1 
the zone N is the ammonia-producing zone, and as the 
coal takes approximately 20 hours to be heated from 
15 deg. C. to 1,000 deg. C., it will take about one hour for 
every 50 deg. increase, and therefore an increase of 
300 deg. will occupy about six hours. By the time it 
reaches 750 deg. C. I consider it has been sufficiently 

of its nitrogen to make any further loss negligible. 
ammonia results are, unfortunately, for a variety 

of reasons, perhaps the least accurate: this side of the 
problem has not yet received the amount of attention 


= my 
eir help 


which its importance merits. 
My first experiments were with a cannel coal from 
Ayrshire. This gave approximately 40 Ib. of sulphate 


The solutions‘) 


1, this time from Lanarkshire, and this, by deter- 
mining the time to neutralise a carboy of acid, showed 
63 lb. to the ton. The next tests were on Cadder cokin 
coal, while running for smokeless fuel. As the oil an 
= wd could not be separated, no actual estimate was 
taken, but tests of the ammonia in the gas gave very 
low. results; The coke. in this case had very often a 
highly-glazed surface skin and probably did not allow 
of free access of the combustion gases to its centre. 

The results with Greenhill] , working for power-gas, 
were better, one result showing 36 Ib. the one 
following 49 Ib., as measured by the acid neutralised. In 
steady running these yields are likely to be exceeded, as 
on beginning the experimental test showing 36 Ib. the 
fuel in the geetenser, at the start, had been much more 
completely denuded of its nitrogen than the fuel remain- 
ing in the producer at the end of the test. The cooling 
and scrubbing plant consisted of the two scrubbers 
already referred to, and as acid only passed through the 
first scrubber, any ammonia ing to the second 
scrubber was entirely omitted. The amount of ammonia 
escaping would not be very great, our experience bein, 
that so long as the rate of gas passage did not ex 
50,000 cub. ft. per hour, little ammonia was carried 
forward. 

Regarding the commercial side of the process, it is 
impossible to speak definitely until the market value 
of the oil products has been ascertained, but 2d. per 
gallon for the crude oil should make it worth considering 
in most situations. The capital cost before the war of a 
plant capable of handling 20 tons of coal per day 
amoun to about 1,000/., exclusive of coal crushers, 
elevators, and driving engine. 

The yields of all the products have been equal to my 
anticipations for the coals concerned, except illuminating 
gas, which has been a complete disappointment, though 
the enhanced value of the oils may be found more than 
to counterbalance this. 

Approximate yields for the kinds of coal handled are 
given below. 

Working for Smokeless Fuel.—Gas, 10,000 cub. ft. 
per ton, 330 British thermal units. Oil, 16 gallons 
(7 per cent.). Liquor, 12 per cent. Smokeless fuel 
ad cent. volatile), 65 per cent. 

‘oking Coal.—Gas, 144,000 cub. ft. per ton, 112 
British thermal units. Oil, 16 gallons. Sulphate of 
ammonia, 45lb. Energy loss, 6,250,000 British thermal 
units per ton. 

Cannel Coal.—Gas, 80,000 cub. ft., 114 British thermal 
units. Oil, 32 gallons. Sulphate of ammonia, 36 lb, 
Energy loss, 4,750,000 British thermal units per ton. 

The energy losses will probably be reduced as ex- 
perience grows. The low capital cost of the plant is 
largely due to the gases leaving the producer compara- 
tively cool, hence reducing the condensing power to a 
minimum. The small amount of steam necessary makes 
@ great saving in working costs and condensing plant. 
The most interesting results from the chemical sides 
are :— 

1. The small quantity of hot gas required to carbonise 
a ton of coal. 

2. The small percentage of light olefines present in 
the gas. 

3. The relative absence of light portions—benzene 
homologues, carbolic and cresylic acids—in the crude 
oil. 

4. The presence of resinous substances in the oil. 

5. The lubricating quality of the non-resinous oil. 

6. The drying properties of the crude oil. 

7. The presence of dyes in the ammonia liquor and the 
oil. 

Further investigation of these various products is 
likely to prove fruitful commercially, and highly 
interesting. 

In conclusion, the author desires to express his thanks 
to those who have assisted him, especially to the 
Corporation of Glasgow and to Mr. Hardie, upon whom 
a great deal of the work has devolved. 





Rerimsinc Hor STeer In THE ELEcTRIC FuRNACE.— 
We read in The Iron Age that the duplexing of hot metal 
from open-hearth into electric furnaces will soon be the 
practice of the Charleston Steel Company, Belle, W. Va. 
The company has nearly completed one 8-ton open- 
hearth furnace, which will be y= meer hot metal to the 
electric furnaces in a few weeks. A 15-ton open-hearth 
furnace will also be erected. The Rennerfelt electric 
furnaces originally installed at this plant have been 
modified by introducing the three electrodes through 
the roof. 





Eve Prorection.—The Seaman gold medal, the gift 
of Dr. L. L. Seaman, which is awarded every year by the 
American Museum of Safety, for the promotion of 
hygiene and the mitigation of occupational disease, has 
this year been conferred upon the Julius King Optical 
Company, of New York, for their appliances against the 
dangers of ultra-violet and infra-red light. The Journal 
of Industrial and Engineering Chemistry, of July, 1917, 
from which we quote, does not say what the safety glasses 
are made of. The firm recommends for workers in 
furnace-rooms, &c., a helmet of fibre, provided with a 
fireproof cap on the top; the helmet proper is pivoted 
to this top. The eye lenses are made of “ pos”’ 
glass (for gas-heating furnaces, &c., at temperatures 
near 2,000 deg. F.), light or dark “sani-weld” glass 
(for temperatures up to 3,500 deg. or 4,300 deg.), for 


ts igen welding and cutting, pouring steel, &., and | 
“ar 


-weld’”’ glass (combined with the other glasses to 
eliminate infra-red rays, for the temperatures up to 








6,000 deg. of the electric arc); the helmet is, in general, 
to prevent face and neck-burning. The firm rejects the 
much-used cobalt glass as positively bad. 





CATALOGUES. 


Steel Shelving.—Steel shelving, bins, counters, cabinets 
and racks in many convenient forms are illustrated in a 
circular which comes from the makers, Messrs. Joseph 
Sankey and Sons, Limited, Hadley Castle Works, 
Wellington, Shropshire. 


Centri Pumps.—A small folder catalogue showing 
a ye - of pumps has been issued by Messrs. Holden 
and Brooke, Limited, Sirius Works, West Gorton, 
Manchester. They include: a six-stage pump for lifts 
up to 1,500 ft., directly driven by an A.C. motor, both 
being mounted on one baseplate ; a single stage pump 
and motor on one baseplate and a similar arrangement 
on @ four-wheeled truck. Another range of one- and 
two-stage pumps for belt drive is also shown, and a series 
of steam fittings— injectors, ejectors, feed-water heaters, 
oil separatcrs and traps for steam and vacuum. 


Steam Valves and Traps.—The Ragingesiag Specialties 
Company, Thompson Place Iron Works, Belfast, send 
@ leaflet catalogue of four steam fittings:—(1) The 
**steam boiling valve,”’ for vats, keirs and similar closed 
vessels, has a deadweight equilibrium action, which 
admits up to full boiler pressure until the heat, or 
corresponding pressure, for which it is weighted is 
attained; it then cuts off the major pressure and 
maintains the required pressure by continual automatic 
readjustment. (2) The expansion trap for draining 
steam fittings remains open as long as water is against 
its expander piece, and closes when steam strikes this 
piece. (3) The bucket steam trap gives an intermittent 
discharge of water and closes against steam, and is fitted 
with an air discharge valve and blow-off pedal. (4) The 
pressure reducing valve maintains a set reduced pressure 
against a variable boiler pressure. The stock sizes are 
from } in. to 3 in. for (2) and (3), with screwed inlets 
and outlets, and for (1) and (4) $ in. to 6 in., with a 
choice of screwed and flanged ends. 


Bronze.—The term “ gun-metal’’ had two well under- 
stood meanings a few years ago—a strictly defined casting 
mixture when specified, or an agpreeimneey similar 
mixture when the term was used without a specification. 
It is now dangerous to use the term unless the piece to 
be made really requires strict Admiralty mixture. For, 
say, a slow bearing, where a non-rusting nietal is all that 
is really necessary, but something better than yellow 
brass is preferredgit is becoming usual to specify bronze. 
Bronze is a less strictly defined mixture. A trade 
catalogue issued by the American Brass Company, of 
Arizona, Conn., U.8.A., gives some useful information 
about “Tobin” bronze. It consists of 59 per cent. to 
63 per cent. copper, 0.5 per cent. to 1.5 per cent. tin, 
the balance mainly spelter, and contains no aluminium, 
manganese, iron or lead. The weight is 0.3215 lb. per 
cub, in. and the melting-point 1,600 deg. F. Tables 
are given of weights in pounds per foot length for rounds 
and hexagons } in. to 5} in. diameter, and sheets »y in. 
to 1} in. thickness. There are also tables of torsional, 
crushing and corrosion tests, which show good results. 
The metal may be forged, stamped or drop-forgéd, if 
worked carefully and only at a cherry-red heat, and is 
claimed to be suitable for pump rods, bolts (on which 
the head may be forged) and tubes and sheets for 
condensers. 


Excavating Machines.—For some time the only buyers 
of machines for digging and lifting earth material were 
the most enterprising of the contractors in railway, 
canal and dock making. Now the machines are to be 
found at pit-heads, quarries, brickfields, iron and steel 
works, coal stacks and many similar places. A — 
issued recently by Messrs. Ruston, Proctor and Co., 
Limited, Lincoln, gives a great deal of useful information 
about these machines in its 100 pages of excellent illustra- 
tions and carefully stated facts. Three or four types, 
weighing from 20 tons to 80 tons, and all steam driven, 
are in general use, in addition to many specially designed 
for particular work. The cost of the machine—includ- 
ing capital and maintenance—is about one-third to 
one-half of 1d. per ton of material dug and tipped into 
wagons; the lowest cost being about jd. per ton for 


sand and the highest jd. per ton for ironstone, The 
general economy and scale of work is ay A indicated 
igging and 


by an instance in which a light machine is 
filling into trucks the quantity of hard clay required to 
make 400,000 bricks per week at a cost of 5d. to 6d. per 
ton for machine, fuel and labour, as compared with 
16d. per ton for the same work done by labour without 
the help of machinery. These statements are merely 
a rough summary of many precise tables of figures 
given in the catalogue. Messrs. Ruston, Proctor and 
Co. have made these machines for over forty years, and 
a few years ago incorporated in this branch of their 
business the drawings, eres templates and patents 
of similar machines by ittaker Brothers, Limited, of 
Leeds. In later types transporting mechanism is added. 





DECALESCENCE-POINT FINDER FOR HARDENING STEEL. 
—The Slocum, Avram and Slocum Laboratories, New 
York City, manufacture a decalescence-point finder for 
use jn hardening steels, says American Machinist. It 
consists of a magnet of compact form, balanced in a 
brass arm to allow the attraction due to the magnetic 
force to be shown, up to the time the decalescence-point 
is reached. When this happens, the steel being treated 
loses its power of magnetic attraction, but ins it 
in when @ temperature of from 75 deg. to 100 deg. F. 








above this point is attained. The steel being hardened 
| should be q hed at the point where it becomes non- 
magnetic. The instrument can be adapted for use 


| with the various types of furnaces. 
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“* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
SELEOTED ABSTRACTS OF RECENT PUBLISHED 
SPEOIFIOATIONS UNDER THE ACT OF 1907. 
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Where inventions are communicated from abroad, the Names, £c., 
of the Communicators are 


“eel ee Fe SSainad atthe Patent Ofc, Sate 
ite sedirm prot of as or ne, of the acceptance of 


AGRICULTURAL APPLIANCES. 


106,985. W. E. Martin, Stamford. Tines. (7 Figs.) 
July 13, 1916.—The invention relates to that type of rake in 
which each tine is bent into the form of a _o_ spring at its 
upper end and the end of the » rE sprin; rmed into a ring 
or eye. ais the rake head, and ¢, ¢ are t ; tines. The carriers 
for the tines ¢ each have two cylindrical or semi-cylindrical 
ends ¢ to receive the coiled ends cl of the tines c, and the central 
portion of the carrier may be in the form of a plate e! having 


, Fig? 




















two holes to receive bolts f, f passing through the rake head a. 
These bolts f, f not only attach the carrier ¢, el to the rake 
head a, but also, by passing thro the rings c2 on the coiled 
ends cl of the tines ¢, act to secure latter on the carrier ¢, el. 
By detaching one bolt f, the carrier ¢, e! may be turned on the 
other bolt f and a new tine c may in position, after 
which the carrier is turned into its original position and is again 
Rec by the second bolt f. Each carrier ¢, el may, however, 
earry but one tine ¢, and be fixed by a single bolt f. (Accepted 
June 20, 1917.) 


ELECTRICAL APPARATUS. 


106,697. G. Ellison and J. Anderson, Birmingham 
Dynamo-Flectric Machines. (2 Figs.) June 21, 1916.— 
This invention relates to protective devices for dynamo-electric 
motors, and a the employment of a solenoid plunger 
arranged to actuate the crip of a circuit-breaker and to be under 
the opposed controls of a pair of magnetic fields, one produced 
by a coil in series with the armature and the other by a coil in 
shunt with the armature, and an additional coil of constant 


Fig. | 
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ampere turns assisting the series coil. The plunger a is situated 
within coils 5, ¢, respectively connected in series and in shunt 
with the motor armature d. At each end of the plunger is a 
fixed core A, i, and through h passes a brass oot L by which 
motion is transmitted to the trip of the circuit-breaker g. In 
conjunction with the serics coil > is provided another coil m 
connected in shunt with any convenient part of the system of 
constant voltage. The ampere turns of this coil must be constant, 
or practically so, for a given adjustment. (Accepted June 13, 
1917.) 


106,934. Mavor and Coulson, Limited, and W. Lawrence, 
Mile ‘End, G w. Fusible Electric Cut- Outs. (5 Figs.) 
October 23, 1916.—This invention refers to carriers for fusible 
electric cut-outs of the t: wherein the fusewire is connected at 
its ends to two conductor is separated and insulated from one 
another, associated with an intervening tubular part through 
which the fusewire, when in 
being formed so as to be conveniently grasped by the hand to 


facilitate their being placed into and withdrawn from youliee. 
According to this invention, the conductor heads are each fitted 
with porcelain insulation , and the eather Tises wen 
associated with a protective outer casing com 
substance. The conductor heads are each formed with a long. 
tudinal circular bore » concentric to the bore, there is a 
He sleeve portion id: and at the outer end an e 

r part A}, to which one end of the fusewire is to 
be connected, by means of a terminal screw B and washer. The 


position, extends, such carriers | 





sleeve A and shoulder part A! constitute the conductor head. 
Surrounding the 


sleeve portion A there is mounted a circular | establ 


porcelain collar C having at its outer ea a see ge 

rim Cl of a diameter ing to the outer pone wth’ 

tubular casing D ee per of a fibrous substance, and 

rim C! to the inner eé: 6 oot Oe eon anne 
r suitable to fit into 


and of a of the tubular 
casing D. (Accepted June 20, 1917.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
a zoe International Construction Company. 


and Sahlin, London. 
(3 Figs. 3 November 10, 1916. ’_This invention relates to feeding 
mec for shaft furnaces, such as gas producers, in which a 
nozzle for feeding or distributing the charge projects into the 
furnace. The invention provides means for ps pom me or adjust- 
ing the shape of the nozzle from time to time, without interrupting 
the operation of the producer or " he spout or funnel a 
is provided with a longitudinal groove b in line with the nozzle e¢, 
Fig.7. 

















such groove receiving two slidable bars ¢, e of iron or steel 
side by side, held therein by lugs d, and which bars can be moved 
out and in so that they extend a longer or shorter distance 
beyond the nose of the nozzle. The bars are held and operated 
— their upper ends independently by T-headed and screwed 

rl tage nn engaging them, and passing through an end-cover 
ny yoke-piece h, carried by the spout or funnel, which affords a 
bearing for nuts i, é en ng the screwed ends of the bolts, and 
by which they may be allowed to move outwardly to advance 
the bars as they are consumed. (Accepted June 20, 1917.) 


106,963. J. De Ferry, Paris, Fran Internal- 
Combustion Engines. (1 Fig.) October 14, 1916.—This 
invention relates to a process which renders it possible in 
explosion oo to employ pe in starting the engine, me 
then to introduce heavy oils. The process consists in obtaini: 
explosive gas mixture, with petrol and with heavy oil, in 
circuits independent of each other, ge constant level hance 
connected to the intake of the engine. mY ey is used whereby 
connection can be made at will to one or the other circuit, and 
the ny vacuum due to the suction of the — atomises 
the oil in a tapered passage. Gasification is effected in 
a coiled tu tube and an additional quantity of air is admitted before 
the mixture reaches the intake. 1 and 2 are constant-level 
vessels, 1 being supplied with petrol and 2 with heavy oil, &c. 
3 is an ordinary pony | opening below a pipe which terminates 
at the upper portion of the carburettor c ber. In the said 
chamber is rotatably mounted a plug 6, controlled by any desired 
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| mechanical connection and controlling admission of the gases 


into the intake 7. The constant-level chamber 2 is surmounted 
by a sprayer which opens into a two-way cock 20 connected to a 
collector 11. The respective positions of the conduits 9 and 10 
in the two-way cock are such that one is always closed when the 
other is open, and vice versa. By rotating the cock 20 the pi 
8 can be connected to feed into 9, or the opening. 10 can be 
to connect with the atm re. In the axis of the plug of the 
cock is provided an air supply conduit 12 leading to the conduit 9, 
and ro by means ofa Lew needle valve. The collector 4 
is connected directly to the heating coil 14, located in the exhaus 
pipe of the engine, the dimensions of poy teyenenen geen eo ry | on the 
er of the engine and being such as to ensure complete gasifica- 
ion. This heater is ge as a helically coiled tube, in which the 
diameter of the spirals and the diameter of the tube increase 
from the bottom of the of the cone. The heating coil 14 | com 
terminates directly in the pipe 15 of the r, 
plug 6 in the chamber 16, in which are 
valves 17. The working of the 
the engine is started, the plug 6 be 


arranged automatic 
tus is as follows: When 
in the dead slow position, 





on8 he sock A the sonstont-tond vera 8 being Se the position 
ishing communication between 10 and 11 ee ie cant: 
Se ae eee ke ee ee eee Se 


petrol into the carburettor. The plug 6, in 


foumn the position, admits additional air required for the combustion of the 


petrol, t! the circuit 10—11—14—15—16—7. As the air 
Passes the heater it heats the chambers 15, 16 of the 
carburettor. The cock of the constant-level vessel 2 is then 
turned into the position establishing communication between 
8 and 11 (position shown in the oo b suction in the 
circuit 16—15—14—11—9 being then slight, air will 
continue to flow in through the conduit 12, Without carrying with 
it the heavy oil. As soon as the plug 6 is t , the admission 
of petrol through the circuit 1—3—4 is closed, and the circuit 
Seana thidecaeran oes is opened. Fao suction being much 

9b led with heavy oil, &c., 
ina etes condition, which is then gasified af 14 and arriv es 
at the ey wd through the circuit indicated, the quantity of air 
admitted through 12 being sufficient for ensuring its com jon. 
If the turning of the plug 6 is continued, the suction = 
increasing, the vaporisation in the passage 9 becomes stronger 
and stronger. The valves 17 are set so as to admit sdditional 
air as required for lete co tion of the mixture. In this 
device the plug 6, on the Sun distinc gas circuits, controls the 
admission of the explosive gaseous mixture, and not only the 
admission of the additional air or of the heated gas. (A ‘ed 
June 20, 1917.) 
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06 ,837. Lancashire Dynamo and Motor Company, 
Limited, ‘Trafford Park, Manchester, A. P. Wood, Hale, 
Cheshire, and J. R. Garner, Stretford 
Explosive Shells. (5 Figs.) March 15, ‘L916. —This invention 
relates to high explosive shells and has ‘reference to the mode 
in which the open end of the exploder container is attached to 
and makes joint with the adapter. According to the usual 
practice the explodecr container is secured to the adapter by 
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brazing; this process is costly, and the necessity for removing 
the unutilised materials employed in brazing renders it a slow 
one, thus causing delay in production. According to the present 
invention, the open end of the exploder container B is so flanged 
at b!, and the bore of the adapter A is so recessed at a2 and 
shaped that an effective attachment and joint between them is 
effected by the action of a die subjected to pressure, which 
forces the flange b! into the recess a2 (Fig. 2). (Accepted June 20, 
1917.) 


RAILWAYS AND TRAMWAYS. 


06,885. The Leeds Forge Company, Limited, and 
Rr. G. Ss , Leeds, Tank Wagons. (3 Figs.) June 26, 
1916.—This invention has reference to covers or doors of tank 
wagons. In a k wagon provided with a ¢over or’ door and 
an. endless jointing ring of india-rubber or similar flexible tube 
arranged between the cover or door and adjacent part of the 
vessel, the said parts are so constructed that when the cover or 
door ¢ is in the closed position the tube d is located in a chamber 
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of approximately triangular cross-section ——— around the 
opening to be closed, one wall of such chamber being formed by 
the suitably shaped ‘marginal portion of the door, the a ° 
ment being such that when the cover or door is conned in its 
closed position the said wall formed by the marginal portion thereof 
will cause pressure to be applied to the ring or equivalent along 
lines corresponding to not less than three points on the circum- 
ference of the tube sufficient to deform the tube and keep it in 
close contact with the cover or door and the part of the vessel 
around the opening. (Accepted June 20, 1917.) 


106,961. C. Watson, Ealing, London. Buffers. (3 Figs.) 
January 18, 1917. —This invention relates to buffers of the 
self-contained type for railway and other rolling-stock. The 
buffer shown consists of the usual plunger 1, carrying the 
buffer head, adapted to slide within the casing 2, and a buffing 
spring 3 and recoil spring 4. The separation of the springs is 
effected by the internally-projecting socket 5, the base 6 of 
which is connected to the casing base in some suitable way. 
The inner end of this socket 5 forms one abutment for the 
spring 3 and one abutment for the spring 4, which is located 


inside and at the inner end of the socket, while the movable 
it | plate 7 forms the other abutment for spring 4. This plate is 
af at its ends in short slots 8, 8 plunger 1, and 
Fon taping by einctt te cas with ike ang Ia oper 

y con’ of the en 2 ° 
re Fre and plunger 


ti the pressure-effect wu ~. 
— ¥ — of the socket 5 and 


resses the sp’ et 
the carries the plate rearra along the slot 9, such plate folowing 


he plunger back on its return movement and receiving the recoil 
Of toe mning 4, which hed expanded on the retreat of he plate 7. 
(Accepted June 20, 1917.) 








